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This Handsome Bathroom Outfit For $44.50 


THIS IS OUR CHALLENGE BATHROOM OUTFIT 


Guaranteed strictly first-class in every particular. . 

This illustrates one of the ten different Handsome Bathroom Outfits carried in stock at our mammoth Chicago Warehouse 
and Salesrooms. A complete stock of everything needed to install Plumbing material from the cheapest to the very finest outfits. 

We can furnish you similar outfits to that ape L he ramen at prices ranging from $27.00 to $150.00. It makes no 
difference how elaborate your ideas, we can supp! 

WRITE TODAY FOR OUR MAMMOTH ANDSOMELY ILLUSTRATED CATALOG ON PLUMBING MATERIAL 
AND APPLIANCES. Fill out the coupon shown in the lower left hand corner. Our catalog describes a tubs, closets, 
lavatories, kitchen sinks, etc., etc. Also fully explains our Air Pressure Water Works Systems. Even if you have no ci 
water supply, we can furnish you a complete Water Works System at a very low cost. BE SURE TO WRITE US TODA 


Heating Plants from $50 Upwards 


If you are in the market for a Hot Air, Hot Water or Steam Heating Plant, send us a sketch or diagram of your house at 
once for an estimate. We will positively guarantee to save you from 30 per cent. to 50 per cent. Plants will be guaranteed up- 
to-date and satisfactory in every respect. Strictly BRAND-NEW material. Plants incorporate every modern feature. Our 
Heating Department is one of the largest departments of our institution. We have in our employ a large force of professional 
Heating Experts. You take nochances when you place your order with us, Our heat- 
ing plants have an established reputation and werank among the largest heating concerns 
in the country. Our name on a heating plant is an absolute protection against an 
unsatisfactory plant. Our plants are installed and giving excellent satisfaction in 
every part of this country. We have plants in successful operation even in Alaska. 

We sell direct from factory to you. You pay no middlemen’s profits. This is the 
secret of our low prices. Do you wonder that we can save you anywhere from $150 to 

200? Give us the chance. Fill out the attached coupon at once. Our Heating 
Catalog will go to you by next mail. Contains full particulars concerning our plants 
besides being a mine of other useful heating information. Will tell you how to install 
your plant yourself. We guarantee success or refund your money. Get our figures 
now. Atwo-cent stamp will put you in immediate touch with our wonderful offer. 
Do not neglect this opportunity of saving money. 


FILL OUT THIS COUPON 539 J 
CHICAGO HOUSE WRECKING CO. Chic ago House 
I saw this ad. in July Popular Mechanics. W rec ki ng Co. 


Thirty-fifth and 
Iron Streets 


CHICAGO 
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Send me your Plumbing Catalog..-+ ++. 
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Increased Opportunities 
For Young Men 


After July 1st, 1912, there will be 4,000 additional places 
in the Navy for young men. Congress has authorized 
these vacancies, and has increased the pay of the Navy by 
nearly two million dollars, to provide for the additional men. 
@. These new positions will be open to young men of good character, 
over 17 years of age, who want permanent employment, and a chance 
to learn a useful vocation. There will be an increased need for 
skilled men—seamen, electricians, machinists, musicians, yeomen, and 
numerous other trades. The Navy has special schools where these 
trades are taught, the men’s pay continuing while under instruction. 


@ Men in the Navy are graded according to their skill and ability ; 
and there is every incentive for a young man to strive to improve 
himself. There are about seven steps of advancement between the 
pay of an apprentice seaman and the highest pay of a chief petty 
officer; and any man who exerts himself is bound to advance. 


@ PARENTS are assured that the associations in the Navy for their 
sons are wholesome, and that service in the Navy means development 
—in character, in physique and in efficiency. 

An honorable discharge from the Navy is 

the best recommendation a man can possess 


@ Send for the Navy's bookiet, 
**The Making of a Man-O’-Wars- 


man,” fully illustrated, describ- 
ing life in the naval service. 
FREE if you request it. Just 
tear off this coupon and paste it 
on a post card. 


Address Box 68 


BUREAU OF 
NAVIGATION 


Navy Department 
WASHINGTON, D. C. 


Please send your free booklet, ‘‘The Making 
of a Man-O’-Warsman’’ to 


St. and No. or R. F. D. No. 


Town or City 


State Age 
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build a perfect job 

Undertake the most intricate wood work with ‘Sy i i i 
supreme confidence—when you use Keen Kutter i ll Hl 

| Tools. Jobs where absolute trueness and real 

; “ craftsmanship are necessary demand 

| 


KEEN 


Quality Tools 


No matter how exacting the job—or how simple— ~~ ect results aI ¢ 
come only from perfect tools. Buy Keen Kutter Tools with the Ii { 
distinct agreement that every one must meet your severest tests, 
~ or the dealer returns the price without question. sill 
Recollection of Quality Remains i 
Long After the Price is Forgotten.”’ 
Trade Mark Registered. —E. C. SIMMONS. 


If not at your dealer’s, write us. Up 
SIMMONS HARDWARE CO,, Inc. aw 


St. Louis and New York 


Please Mention Popular Mechanica 
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Popular Mechanics Magazine 


318 W. Washington Street, Chicago, U.S. A. 
EDITED BY H. H. WINDSOR 


ISSUED MONTHLY SUBSCRIPTION: SINGLE COPY, 15 CENTS 
United States, ond its Cube and Menice, par yene, - $1.50 
To Canada - - 1.75 
To all the Usien - - 2,00 


Entered as Second Class Matter Sept. 15, 1903, at the Postoffice at Chicago, Illinois, under Act of March 3rd, 1879. 
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Would You Give $12 


to Learn the Auto Trade 


AS CHAUFFEUR, REPAIRMAN, SALESMAN OR EXPERT? 
course you 
} would, if we 
i could prove it. 
A camera can 
i picture only 
what exists,so 
i here’s a photo 
engraving of 
one of our stu- 
dents who is 
making money 
and his invest- 
ment repre- 
sents only $12. 
i Below is the 
i name and ad- 
dress of this 


Overland cs I make a 
jalty of grinding valves and overhauling cars and pe > have work 


Such — 
Such success is not the result of a mere correspondence 
course. The De e system is that, but a great deal more in 


addition. Mr rederick Marwick of Scranton, Pa., said, “As 
& practical man, I find in your models the real key to teaching 
by mail.” And he hit it exactly right. Our 


Dyke’ s Wondertul Working Models 
original and only system of its kind. Pent applied for.) 

with A" metal movable parts are the true secret to the success 
of students of the Dyke System. On these five models of the 
Engine, Magneto, Transmission etc., you get actual practice, 
see the actual operation of the different parts of the _. 
learn more than you could from the auto itself. That is w 
many of our graduates immediately start repair shops or step 
right into positions as chauffeurs without a day's experience. 
If you think Mr. Lamb's case is an exception, read below some 


More Proot 
£, er, 31 N. Willow St , Montclair, N. J., 19 years old receives $25 
a week an 


Harry J. Herbin, Jamestown, Kans., was a farmer, but has doubled his 
income repairing and selling oo: 
W. R. McC! felland. Astoria, Ill. an driver. Became profes- 
sional chauffeur and more than < ubled hi his 


M. Fewins and S, T. Slaybeck bo both graduates, are now running @ 
And we could continue until we had : filled this and several more pages. 
All the Result of the Dyke System 


You can obtain the same start these men had—al! the help 
and more, because we have just brought the instruction up to 
date.enlarged the books,added anew manikin of the assembly of | 
the auto and the power plant. None of these men had the help of 


Our Employment Plan for Students 

This represents — of work to provide something that 
no other school had, namely, a way for the graduate to get 
and to im with auto and garage owners, to prove his ability 
and to tmmodintoly secure profitable employment. 

Dyke has been identified as a pioneer inventor, supply 
m.. "ote. with the auto industry since its beginning. e 
origi nated the first Auto Su »ply Co. and published the first book 
on autos in America. Noother man with such experience is to- 
day teaching others, And all the experience and inside informa- 
tion of the auto business he has thus gained, is embodied in this 
Employment Plan. If these men whose endorsement are 
here given, could make so much money out of this System 
without other help, think how much more you should do with 
the assistance of this Employment Plan. 

Not one of these men lost a day's income training for the 
new work. Under the Dyke System you study the instruction 
and obtain experience on the models right in your own home 
during spare time. 

ven the regular price of this training is only $15, but if 
you write at once we willexplain a special proposition whereby 
you can secure al! the textbooks, the five real working modela 
the manikin and al! the features for 
Only $12 Right Now 

This is a chance you may never have again to get into the 
fastest growing, best paying industry the world has ever known, 
a field that is growing faster than men can qualify for the work. 


GF” WRITE TO-DAY for Details of 
Employment Plan and THIS FREE BOOK 


It is instructive and interesting—does not cost 
you a cent and places you under no obligations 
whatever—You need it for your own sake, not mine. 
Don't wait—there’sno profit in waiting— WRITE 
NOW and learn how you can obtain all this train- 
ing for only $12, if you act immediately. 


DYKE’S CORRESPONDENCE SCHOOL OF MOTORING 


Box 88, Roe Building, ST. LOUIS, MO. 


We have started more young men in the auto business than all 
er schools combined. 


GOOD NEWS for 


was WIRELESS 
| AMATEURS 


= A. F. Collins, America’s great- 
est authority on wireless appar- 
atus, has written a book that 
tells in plain, every-day lan- 
guage and shows by simple, 
easily understood diagrams how to make experi- 
mental and one to five mile wireless sets that will 
do zeal work. This book places at the disposal 


a world-famous wireless authority. Stop working in the dark. 
Send 25c To-day for This Book and START RIGHT. 


Spon & Chamberlain, 


of every amateur the boiled-down experience of 


|| Chart of a Modern Submarine 


Price 25c Postpaid 
Showing and naming over 200 parts. Size 14x 28 
inches. Printed on Plate Paper. 
MECHANICS BOOK DEPT. 


18 W. Warhington St. Chicago 


The Best Book For Beginners 


A Practical Course in 
wm.F Witea Mechanical Drawing 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, Chicago 


MONTHLY CASH PRIZES 


Until further notice ingthis magazine the Editor of 
Popular Mechanics will pay two cash prizes each month for 
the best original contributions to its 


SHOP NOTES DEPARTMENT 


$10 for the Best yc 
$5 for the Second Bes' 
yam Ly ang ADDITION to our usual rates for such contrib- 
uted artic 
not length counts. 
Checks will be sent on the last day of each month for th 
prize articles received during that month. Publication in the 
magazine will follow in about two months. 


PRIZES AWARDED -FOR MAY, 1912 
First Prize—J AMES McCAFFREY, Pawtucket, R.I....... 810 
** Auxiliary Gasoline Tank for an Automobile” 
Second Prize—S. H. PACKARD, Boston, Mass...... 
“Handle Shapes for Wheelbarrows” 


EXTRA AWARD 


On account of there being five contributions this month 
each of which deserved second prize, we have made an EXTRA 
AWARD of four additional second prizes, as follows: 


P.H. TIERNEY, OS 
* Dou ble-Blade Hacksaw Frame” 
EDWARD MATTHEWS, New 85 
“To Make Worn Threads of a Bolt Hold” 


“Baluster Design to Fit Any Pitch of Stairway” 
“Ink Fountain for Covering Large Surfaces on Trac ings” 


All ace cepted contributions to our departments, “SHOP 
Notes’ and “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awards are sent at the end of each month. 


Address, EDITOR POPULAR MECHANICS 
318 W. Washington St., 


ness 
Tam 
ahead. sometimes uy UB cars an: ovel ul sell. 
making preverations to go into the business on a larger scale and take the 
agency for a car. Hoping this letter will be of service to you, I remain, ee 
yours gratefully, a A. LAMB, proprietor of Lamb’s Auto Shop, 
T° 
GET INTO 
THe 
AVTO 
BUSINESS ; 
AND ITS 
OPPORT UNITIE 
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MIND WANDERER 


YOUNG MAN was recent selected for promotion to the managership of 
his firm’s Pacific Coast branch. At a directors’ meeting he was called in 
and introduced by the President. Twelve pairs of sharp eyes took his meas- 

ure. His personality was distinctive. The first impression was a favorable one. 

“How much business did we do on the Coast last year,” he was asked by the Chairman. 

“About,—er—well, I can’t exactly remember,” was the answer. 

Another man whose memory was better got the position. 

Now Memory is not a Gift, it is an Accomplishment. You are not born with a good or a bad 
memory. You are endowed with latent powers, it rests with you whether you let them lie dormant 
—or develop them to the degree that will make you a man way above the Common Herd. The big 
men everywhere, in Business, Science, Religion, Literature, Law or any other vocation are the ones 
~ who have developed their powers of Concentration, Attention, and Retention. 


Their minds are not garbaged with rambling, unrelated, disconnected ideas, They 
have learned to direct and control their thoughts, and so can you. 


Memory Training is not for a select few, it is for YOU. 
Let this thought encourage you, that YOU can attain 
your highest aims if you wish, HOW? Write NOW 
for my free booklet, “How to Remember,” using coupon 
below, or drop a postal card. 


How to get a FREE copy of this book 


lustrated, richly 
bound. Is ex- 
actly suited to 
meet the needs 
of the man or 
woman who de- 
sires to be a successful 
public speaker. The price 
of this 1911 de luxe edi- 
tion is $2.00. I will, how- 
ever, present a a abso- 
lutely FREE to 


PROF. HENRY DICKSON 
Principal, Dickson School of Memory 
705 Audtiorium Bldg., CHICAGO, ILL. 
Send me free Booklet, ‘‘How to Remember,” 


also full particulars how to obtain a free copy 
of “ Dickson's How to Speak in Public. 


Prof. 
Henry 


Dickson 


every student 
America’s foremost 
authority on = = 
Training, Public Speak- ; at 
ing Self and memory train- Dassen or Stree 
Princ ipal of the Dickson ing within ten SnISase 
Memory School, Auditorium City State 
Building, Chicago. ng offer. ity State 


| 
WOULD 
{UKE To 
\SMOKE 
NEEDS OUTSIDE put OFF} 
| ; WASHING LETTER 
= { FORGOT TO 
™ 
oon 
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Classified Advertisements 


Advertisements in this section, 10 cents per word, each insertion, minimum 
10 words, payable in advance. To insure ads being inserted under proper class- 
ified head in the August issue, copy must reach this office not later than July Ist. 


Fopular Mechanics Magazine, Chicago, 

Gentlemen: Replying to your favor of the 23rd inst., regarding adverlising recently 
sent you by the writer for The Southern Typewriter Sales Company, / wish to state that this 
advertising came necr getting us in trouble—it is a terrible thing to get ** swamped”’ with 
letters, especially when one man has to be the whole works, such as it is in this case. I have 
no stenographer. but had the ad continued another month I fear I would have employed one. 

The ad was indeed satisfactory so far as replies to same ave concerned. J] believe J 
veceived 150 letters, and they ave sitil coming in at this late date, which proves to me that 
your magazine, ‘* Popular Mechanics,” is not glanced at and discarded, but is constantly 
vead thoroughly. J have made a couple of sales so far and believe should make several more, 
One thing sure, the ad has served me well. 

Rest assured you wiil be favored with another ad in the near future, and it is very likely 
that | wili give you a larger ad next time and will continue to let same run. 

Thanking you for your prompt attention and wishing you every possible success, 1 am, 


guaranteed tires. 28x3 $9.85, tube 
$2.75; 30x3 $10.: $2.8 


tube ‘sh ts 75. These tires are all Xo. 1 free 
from flaws or blemishes. They have the 
white tough tread. I am getting reorders 
from customers that have used them; the 
kind I want to sell. I ship on receipt of 
10% amount of order and allow examina- 
tion. Send for complete list. Vander- 
pool's, Springfield, Ohio. 


24 H. P. four cylinder engine and auto 
running gears $160, or trade 1911 motor- 
cycle. B. Bockhaus, Halstead, Kan. 


AUTOMOBILE cylinders reground, new 
pistons and rings fitted. Garage air com- 
pressors. a Iron Brazing Co., Manches- 
ter, 


NEW tires. 28x: $8.75; 
30x3%, $11.75; Other 
sizes accordingly. Get latest price bulletin. 
10% with order; balance C. UO. D. Ex- 
amination allowed. Auto Tire Brokerage 
Company, 1355 Michigan ave., Chicago. 


WE make a better unguaranteed Auto- 
mobile Tire than most guaranteed ties. 
You get exactly what you pay for. Gums, 
Fabries and Mechanical goods. National 
1400 Clybourn Place, Chicago, 


gre? all makes, all guaranteed, 28x 
2%, 34.50; S0XS, 96; SUXS%, B15. Write 
for om complete list. of tires and tubes 
before purchasing. We ship C. 
Guarantee Tire Company, Dept. M, 213- 
219 West 125 St., Y. City. 


Very truly yours, V. D. LIGGETT, Tyler, Texas. 
AUTOMOBILES AUTOMOBILES. Sacrifice sale on new 
and used cars. Box 275, Burlington, Wis. 
LOOK—Closing out—8 hp. Oldsmobile 
Runabout, $120; 12 hp. Cadillac Runabout, STEAM car owners. Myers Kerosene 
$163; 14 hp. Autocar Runabout, $185 18 Burner, something new; write for ciicu- 
hp. Ford Touring Model, $270. Every lar. S87 Osceola Street, Denver, Colo. 
one in excellent condition. Here's your SEE what w “p. 
SE e say under Patents. 
Address | swift, Attorney, Washington, D. C. 
1907 WHITE Steamer, perfect running AUTOMOBILE model. Every part shown 


“ and named. You can to all intents and 
order, paint good, five good tires worth 
$75, sateen worth $50, all for $135. Money | Purposes take off the wheels, raise the 


4 hood and remove the body; exposing to 
refunded if not as represented. Demen 

stration given. Columbia Poultry Yards, | View the vital parts. The only practical 
Toms River, N. J. method of studying the automobile. Price 


50 cents postpaid. Popular Mechanics 
Axles, wheels, steering gear, Book Dept., Chieago. 
n from Premier car. Fine 


FOR Sale 
new transmiss 


condition. Cheap. Also used large steer- A. C. C. A. Prices Talk! Spring sale 
ing sear and radiator. Cut prices on | is on! Hundreds of runabouts, racy road- 
motors, axles and transmissions. F. E. sters, five and seven passenger touring cais 
Alford, Goshen, Ind. —elegantly and completely equipped! Guar- 


anteed five years! Freight prepaid! We 
AUTOMOBILES: Bigest bargains sy offer 29 runabouts formerly cost $500 to 


offered; send for list and prices. D. $1,000, now $50 up! 18 roaasters, three 
Brown, 114 3rd St. South, Minneapolis, aud four passenger, formerly cost $1,000 
Minnesota. to $2,000, now $175 up! 36 touring cars, 


P five, six and seven passenger, formerly cost 
FORD owners wanting fine electric lights $1,500 to $5,000, now $200 up! All best 
available anytime, using Ford magneto for American abd Foreign wakes, sich as 
charging a storage battery (self contained | Packards, Pierce Arrows, Stevens, Wintons, 
system). Write American Battery Com- | stocdard Daytons, Peerless, Stearns, Pope 


pany, 1129 Fulton St., Chicago. Hartfords, Locomobiles, White, Renaults, 
chass tor, $75. Buicks, Maxwells, Fords, etc., ete. Write 
Pugh. 384 Buftalo today for our illustrated Catalog, the larg- 


est and most ccemplete list of ils kind ever 
SIX, eight and ten hundred capacity | published! The Automobile and Cycle 

New 1911 Kearns delivery cars solid tires. Company of America. Dept. C, 1769-i787 

Solid tire runabouts from $275 to $450. Broadway, New York City. 

One 1910 Middiebee 30 H. P. 4 cylinder 


taxicab like new $500. Eureka Auto Co., TWO automobiles and_ port ble. garage 
Beavertown, Pa. — One e- 
> power, uxurious ve- passenger ouring, 

FOR Sale—5 pass. Buick auto. Full . 5 a 
250. Well worth more. Ensign, Quick sale 


$400. One Autcear runabout (doctors 
Silver Lane, Conn. model), top, windshield and full equip- 

AUTOMOBILE instructions, four weeks’ ment, $225. Fireproof portable garage $25. 
eourse covering shop and road work—p10- Two barrels — oil, $10. Shonnard, 246 
vetow, for out-of-town men. Send for book- | Lenox Ave., New York City. 
let M. West Side Y. M. C. A. Auto- 


SAVE middlemen’s _ profits. Buy from 
318 West Sith St., New factory distributor. Electric horns, com 
ork, 


plete, $15, prepaid. Penetrating warning. 
AUTOMOBILE owners, get an Elder Clear road. J. H. Rose, Omaha, Neb. 


Power-transmission; make your automobile 1911 METZ $225, or trade for screw- 
run your machinery. Agents wanted. Elder cutting jathe and cash. Chas. H. Otis, 
Manufacturing Co., Indianapolis, Indiana. Ann Arbor, Mich. 

IMPROVEMENTS in Automobiles. and 
parts wanted; send sketch. Sanders, 17 AUTOMOBILE SUPPLIES 
Crilly Block, Chicago. 

FOR Sale—Metz automobile, fine coni- TIRE Specials. Guaranteed Tires. 1912 


tion, New tires, Electric lights, magneto, fresh stock; just bought an entire suspius 

speedometer. $235. Ray Ellis, Arkansas stock. Order today while _they last: 

City, Kansas. 2.40; $9.60— 
AUTOMOBILE—24 h. p.; as good as 

new; price $425, 58 E. Second st., Coving- 


Other sizes, 


4 prices proportion. Write for complete 

ton, Ky. _. | list. We ship C. O. D. subiect to exam- 

SIMPLEST way on earth to time auto- | ination upon receipt of express charges. 

mobile engine, 25c. “Strong,”” Homer, Para Auto Tire Co., 1425 Michigan Ave., 
Mich. Chicago, Ill. 

“THE How and Why of the Automobile’’ PELLET’S aegatte Exchange, 1463 
—A 200-page book of practical information Michigan Ave.. Chicago. All - makes 
for seekers after the fundamental facts re- bought, sold, exchanged, repaired and re- 
garding the gasoline engine and its appl:- magnetized. Repairs guaranteed. Parts 
cation to the motor car. Interesting and and coils in stock for all makes of mag- 
instructive to both the beginner and the ex- netos. Agents for Eisemann Magneto Co. 


pert. Bound in full cloth—250 illustra- Connecticut Telephone & Electric Co. At- 
tions. Price $1.00 postpaid. Popular Me- | water Kent Unisparker. Gray & Davis 
chanics Book Dept., Chicago. Lighting System. 


pam, Para Brand. Guaranteed 3,500 
28x53, $10.50; 30x3, $11.90; 30x02, 
32x5%, $16.52; Sixd, $24.85; Sox 
4, $26.60. 30'¢ discount on tubes. Other 
sizes in proportion. Write for complete 
list. Para Auto Tire Co., 1423 Michigan 
Ave., Chicago, LL 


FORD, Buick, Overland, E. M. F., Max- 
well, Air-Friction Carbureters, drive your 
cars three miles per bour on high. Much 
more speed; mucn less gas. Starts easy 
in cold weather. Satisfaction or refund 
money. Air-Friction Carbureter Co., Day- 
ton, Ohio. 


REPAIR your puncture in one minute 
with the Cinch Tie Repair Kit. Agtuls 
price $5.00. Buy direct from us $3.50. 
The A. L. M. Company, Kansas City, Mo. 


500 NEW Pressed Steel Auto Frames. 
163 in. long, $10 each. Send for sketch. 
Lucas & Son, Bridgeport, Conn, 

NEW 19 H. P. four cylinder air cooled 
motor, $75. Butts, Oxford, New York. 


auto boilers bought, sold and 
paired. L. Lucas, Neo. 2 Fox St., 
Conn. 


BEST sparker made. Glass shows mix- 
ture. Americo, A. Stamford, Conn. 


TIRE Bargains! A. C. C. A. Prices 
talk: Diamond-Goodrich and cther stand- 
every rim; 28x24, $5.0 3 
3, $7.00; 34x3, $9.00; 29x 
cther sizes and’ tubes proportionately low. 
Shipped on approval. Write today for 
price list. The Automobile and Cycle Com- 
pany of America. Dept. B, 1769 to 1787 
Broadway, New York City. 


ONE cylinder Oldsmobile engine $15. 
Autocar, two-cylinder, $50. Panhard, four- 
cylinder, $95. All in running Write 
for particulars. W. D. Pe 246 No. 
1%h St., East Orange, N. 


10 HP. Stanley Steam Engine, fine con- 
dition, $25. so seat, wheels and otler 
parts. P. 8. Waite, 36 Earl St., Spring- 
field, Mass. 


FORD Automobile Owners. Send for our 
catalogue containing many useful “‘special- 
ties’’ for Ford cars, which will save you 
money! Auto Improvements Co., 53-G 
Court St., Bristol, Rhode Island. 


WANTED—Light solid tired gear, fric- 
tion transmission, radiator, differental 
Jackshaft. Claude Orr, Kempton, Indiana. 


CHARGE the battery yourself. ‘‘Amer- 
rectifiers. All sizes. Storage bat- 
teries, all sizes. American ae Com- 
pany, 1127 Fulton St., Chiea 


AUTO tires mended in one_ minute. 
Write for particulars. M. R. Silvernail, 
Altamont, N. Y,. 


| 
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MOTORCYCLES AND BICYCLES 


MOTORCYCLE cases and tubes. Fully 

aranteed Bailey type tough tread. 
fu 30, tube $2. by mail $2.83. 
mplete price list. I ship on 
receipt of 25% ——— of order and allow 
examination. Vanderpool's Springfield, 
Ohio, and Jacksonville, Fla. 

PREPAID Motorcycle Supplies. Send for 
catalog lfsting every motorcycle accessory. 
All goods shipped prepaid. You will save 


money. Immediate shipment. Write a 
postal now Saufley Supply Company, 
Kansas City, Mo. 

MOTORCYCLES cheap—50 secondhand 


motorcycles that must be sold to make 
room for new Shaw Motorcycles. Send for 
special bargain list. Shaw Manufacturing 
Company, Dept. 30, Galesburg, Kansas. 


1912 MOTORCYCLE Manual, a cyclopae- 
dia of useful motorcycle information. Com- 
plete Trade Directory; Best Motorcycle 
Trouble Chart. "published. How to 
Tour, ete.; 125 pages. 25¢ a copy. Mo- 
torcycle Publishing Co., 51 Chambers 8t., 
New York. 


SUPPLIES—The largest stock in Amer- 
ica. Immediate shipment. Lowest prices. 
A hundred new ideas shown in our big 
free catalogue P. Keller's 25c book Care 
and Construction of the Motoreyele, now 
lic. The Motorcyclist, a dollar magazine, 
trial half year, 25c. Motorcycle Equip- 
ment Co., Hammondsport, N. Y. 

WANTED—Motoreycle for $75 ype- 
writer, $7.50 camera outfit, and $25 viohin. 
A. Orbbeke, Clara City, Minn. 

FOR Sale—Good motorcycle cheap. Send 
stamp. Box 124, Stephens City, Va 

PIERCE Single and Four-¢ ‘ylinder Motor- 
cycles, slightly shopworn, for sale at bar- 
gain prices. William B. Colbourn, 18 Han- 
over St., Buffalo, N. Y 


WANTED 1,000 Motorcycles wer | 
e 


‘get our cash offer before you sell 


purchase 1 or 1,000 Motorcycles, No 219 
West 125th St., N. Y. ty. 


SALE—Twin Thor, fine condition, too 
fast. Bargain, photo. Everhart, Ft. Scott, 
Kans. 


IMPROVEMENTS in Motorcycles and 
parts wanted; send sketch. Sanders, 18 
Crilly Block, Chicago. 

MOTORCYCLES, all makes, $25 and up. 
All machines guaranteed 1 year. Send for 
bargain list. H. W. Shockey & Company, 
1019 South 16th St., Lineoin, Nebr. 


1911 EXCELSIOR ‘Soecyele, A No. 1 


condition. $75. Photo on request. Elmer 
McDonough, Cheswick, Pa. Allegheny 
Co. 
SALE—1911 ‘‘Minneapolis.’’ Free en- 


gine, fine condition, $147. 
Blakeley, Ft. Scott, Kans. 

MOTORCYCLE tires all 
guaranteed. From 2.75 up. Get our 
prices before purchasing any tubes or 
tires. We can save you money, Guarantee 
Company, 213-219 West 125th St, 

Jept. M.. N. Y. City. 

BARGAIN—Yale 4, good 
$10 deposit. 
Haute, Ind. 


Photo. Everett 


makes, all 


order, $50, 
Crossman, Terre 


FOR Sale 1911 5 hp. Twin Indian (blue) 
luggage carrier, prest-o-lite outfit, Guar- 
anteed like new. Price $175. Thos. J. 
Lawler, East Troy, Wis. 

ALMOST new 5 hp. Magneto Motorcey- 
cle. Bargain for quick sale. Photo. 
Borden, Campbell, N. Y. 

NEW Side Car for Motorcycles, $35. 
Herman Kaskel, Spencerville, Ohio. 

VINCENT Bros., Cleveland, « will save 
you money on motorcycles. 

BARGAIN: 4 hp. Indian, magneto, One 


Hundred Dollars, F. Weisenahl, Rockford, 
Iilinois. 


MOTORCYCLE Tire Bargains! A. C. C. 
A. Prices Talk! Diamond, Goodrich, G. & 
4. and other Standard makes—Guaranteed 

Gridiron, 


Basket and Baile Treads— 
$4.9 24 H 


26x2% 2, $6.20, 
Tubes ed’ proportionately 
w. Shipped on approval. Don't buy until 
you receive our price list! The Automobile 
and Cycle Company of America, Dept. A, 
1769 to 1787 Broadway, New York City. 


BICYCLES, men’s, boys and girls, like 
new; puncture proof tires, cushion tires 
(never puncture), new coasters, all sizes, 
$10 up, others $5. Nice tandems, $10; 
triplet $15, racing triplet $3: Old _ordi- 
naries $10. William McDougald, 1118 N. 
Clark St., Chicago. 


WANTED 500 Motorcycles immediately ; 
any make, year, condition. buy for 
cash! Let us make a cash offer for your 
motorcycle! A. C. C. A., 1769 Broadway, 
New York City. 


A. C. C. A. Prices Talk. 


Endless varie- 
ty. Latest models. Every make—Indians, 
Merkels, Harleys, M. M.'s, hundreds others 
$20 up. Every machine guaranteed five 
years. Freight prepaid. Largest and only 
illustrated Catalog published, sent free. 
The Automobile and Cycle Company of 
America, Dept D, 1769-1787 Broadway 
New York City. 

1911, 5 HP. Indian, $155. 4 hp. Indian, 
$100. Both in excellent condition. John 
Small, La Salle, 

READING-STANDARD, 
equipped, $180. Chas. H. 
Mich. 


BARGAIN _in 


nearly new, 
Otis, Ann Arbor, 


motorcycle. Write for 


WANTED: Men who want to leari the 
construction of aeroplanes and the art of 
fying. We can use some graduates in our 
own work. Write for our proposition. 
National Aeroplane Co., 604 So. Michigan 
Ave., Chicago, IL 


‘AMERICAN Record’ Holder Monoplane 
Glider. Automatically controlled. Spread 
: Carries 250 pounds. Complete, $22. 
ockdown, $15. Construction blueprints, 
$1. “Standard Wright"’ Control Glider 
Blueprints, 50c. “Nieuport Seven” horse- 
power monoplane plans, Aviation 
Directory, Lawrence, Kansas. 


HYDRO-AEROPLANES built to order, 
or any other type aeroplane at half price 
and twice the value. Our Basic Patents 
give you protection. Milwaukee School & 
College of Aviation, Milwaukee, Wis. See 
our display ad on page 32. 


THE Benoist School of Aviation teaches 
students how to fly by allowing them to ac- 
tually fly with the instructor. The only 
successful school in the country. Address: 
University City, St Louis, Mo. 

IMPROVEME)D 
ed; send sketch. 
Chicago. 


in Aeronautics “want- 
Sanders, 19 Crilly Block, 


MOTOR—lIniported French motor, four- 
eylinder, air-cooled; like new, perfect, cost 
over $1,600; sacrifice for $400. B. 2743 
Ave. D, Brooklyn, N. Y. 

METROSCOPE Cane tells you in a min- 
ute how high, price $1. Vanderpool’s, 
Springfield, 

AVIATORS wanted. We furnish compe- 
tent graduates a standard-type aeroplane, 
practically without cest. Milwaukee School 
& College of Aviation, Milwaukee, Wiscon- 
sin. See our display ad _on_page 2. 


SEE what we_ say ander “Patents.” 
Swift, Attorney, Washington, D. ©. 

PATENTS secured on In- 
ventions. Cc. . Parker, 910 
Washington, D. C. 


“VEHICLES of the Air,’’ the newest and 
only up-to-date contribution to the litera- 
ture of aeronautics, contains large working 
plans of all successful modem flying ma- 
chines. This book of 500 pages, 140 half- 
tone photographs and 130 drawings is the 
only book published containing every known 
fact of this interesting subject. Size, 0x 
5% inches. Price $2.50 net, postage 25 


t., 


particulars. H. Pruett, La Salle, Il cents extra, Popular Mechanics Book Dept., 
Chicago. 
AERONAUTICS MODEL <Aercplanes, How to Make and 


MUST sell: Fine monoplane, 1911 cross 
country type Bleriot, two seater, six cylin- 
der 100 H. P. special built engine, full 
equipment of spare parts, tools, accessories 
and supplies. Entire machine but very 
little used and in first class condition, 
ready to operate upon assembling. A. 
Reyburn, Jr., 5305 Delmar Boul., St. 
Louis, Mo. 


CURTISS Military-type ‘‘Pigeon-tail.’’ 
Blue prints scale drawn with minute speci- 
fication. The only correct set on the mar- 
ket, also for Bleriot and Farman Machine. 
Oniy $5 a set. Milwaukee Sc -— & Col- 
lege of Aviation, Milwe Wis. See 
our display ad on page 32. 


EXCHANGE peanut for motor- 
cycle. Cost $175. 71, Charleston, 
Miss. 

DON’T buy a Bicycle Motor Attachment 
until you get our qoutes and prices. Shaw 
Mfg. Co., Dept. 27, Galesburg, Kansas. 

MOTORCYCLE and Bicycle Repairing— 
a 300-page book of up-to-date practical in- 
formation. Profusely illustrated. Price $1 
postpaid. Popular Mechanics Book Dept., 
Chicago. 

Out 2% hp. 
Motoreycle, $45; 2% 
hp. Yale 
$115: 6 hp. M. M. Twin, $120; 7 
cylinder Pierce, $145. Everyone in 
lent condition. Here’s your chance to get 
a good Motorcycle cheap. Address Thos. 
L. Williams, Clermont, Florida. 

BIG bargains in second-hand motorcy- 
cles, $25.00 up. Indians, Harleys, Thors, 
Excelsiors and Merkles. Write for full de- 
scriptions. Howard A. French & Co., Bal- 
timore. Md. 


Columbia 
53; 3 


HOW to control an aeroplane. Price 50 
cents. Used successfully by the largest 
schools. Aviators Exchange, 58 W. Waslh- 
ingten St., Chicago. 


BLERIOT Monoplanes will win more 
money in the $100,000 Great American Cir- 
cult Race, than all other type aeroplanes 
combined. Four models, $1,500 to $10,000. 
Manufactured by American Aeroplane Sup- 
ply House, Hempstead, N. Y. Illustrated 
catalogue free. 


Fly Them. By W. Twining. Consisting of 
5 sheets of scaled drawings, showing three 
different modem, with descriptive booklet. 
By mail, Popular Mechanics Book 
Dept., Chic ano. 


COMPLETE plans drawn scale, ac- - 
companied by clear building instructions ; 

Wright 3 it biplane, 25¢ ; Bleriot 3 ft. 
monoplane, 15c; “Cecil Peoli” champion 
racer (official record 1,691 ft.), 25c. Send 
Se for our new 40 pp. illustrated catalog, 
most complete, including Rules for Model 
Cortests. Ideal Aeroplane & Supply Co., 
82% West Broadway, New York 


“GRAY EAGLE” Aero Motors, formerly 
sold by Rubel Co., Louisville, Kentucky, 
are now sold and guaranteed by Kemp 
Machine Works, the manufacturers of the 
motors, at Muncie, Ind. 


FEATHER weight model propellers, 
hand carved, highly efficient. Sizes 6” to 
12”, at 3%ec an inch. Low quantity prices, 
Madrian Bros., 66 Sumner Ave., Brooklyn, 
New York. 

GAS Turbine  Perfected—Reduced to 
marvelous mechanical simplicity. World's 
lightest, most reliable aeronautical engine. 
Edgar R. Holmes, 350 Acoma, Denver, 
Colo. 


MILWAUKEE School & College of Av- 
iation, Milwaukee, Wis., the oldest con- 
cern in the country. Backed by pioneer 
patents and seven years’ active experience. 
We give full value and real knowledge. 
Just what you need. See our display ad 
on page 32 


$250 FOR new uncrated Detroit Aero- 
plane motor carburetor, magneto and 7 ft. 


propeller. Emil Newton, 625 Mondota 
Court, Madison, Wis 
GRAY Eagle Aeroplane engine, 30-40 


$350. Complete, fine condition, Frank 


Heitz, Ashland, Ohio 


BAMBOO Special grades for Aeronautic 
Work, Reed, Rattan and Split Bamboo for 
Models. Tonka Rattan for Skids 14% inch 
and under. Deltour, 804 Jefferson &t., 
Hoboken, N. J. 


MOTORCYCLE Bargains: Harley-David- 
son; Indian; Thiem; Minneapolis. Get 
list and prices D. M. Brown, 114-3rd 


St. South, Minneapolis. 


DON’T buy a second-hand motorcycle. 
Get a new 1912 Pope for $148. Wiley 
Latshaw, Carlisle, Ind. 


BIRD-FLYER—The most natural, and 
scientific Flying Machine model in the 
world. (Patented). Most interesting for 
enthusiasts, and experimenters who cannot 
be without it. Power model 25c, Glider, 
lie. Idea is worth the money. Ernst Eb- 
binghaus, 316 East 93rd St., New York. 


BLERIOT type Blueprints—Each set in- 
clude four sheets, each sheet 21”x30” and 
drawn to the scale of one foot to the inch. 
Exhaustive details. Price $1.50 per set. 
Aeronautical Eng. Co., 517 Crocker Bldz., 
San Francisco, Cal 

YOU ought to have Renton’s Catalog. 
Chicago Aero Works, 164 N. Wabash Ave. 
Send stamp. 

MOTORS: Nomie % hp. Rotary, Prop- 
ellers 5c inch. Circular 2c. Charles Lea, 
Jr., Brunswick, Mo, 
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BOOKS AND PERIODICALS 


EDUCATIONAL AND 


GAS Engine Troubles and Installation. 
Cloth, $1.00; flexible leather, $1.50; Auto- 
mobile Troubles and How to Remedy Them. 
Cloth, $1.00; leather, $1.50. Eight other 
practical and_ reliable’ mechanical books. 
Send for circular. Chas. C. [Thompson Co.,, 
Dept. C. 1126 S. Wabash Ave., Chicago. 


LEARN to be a chauffeur. An up to 
date book which tells in plain language how 
to operate, repair and take care of an 
automobile. Sample copy this month by 
mail only 10 cts. Pike Pub. Co., So. Nor- 
walk, Conn. 


DON’T Buy that book. We loan stan- 
dard books Ly mail. You can buy or re- 
turn them. We short courses of 
reading for you free. Self-help; business; 
health; house, home and field; economic 
and social problems; books for writers and 
speakers; religion; science, etc. Lists and 
bi-weekly Library Critic on request. State 
subjects in which interested. Oriental 
Esoteric Library, 119, Washington, D. C. 


FOX Hound-——Monthly Magazine 
about Fox, Wolf, Coon, Possum, Mink and 
Rabbit Hounds; has Beagle Department; 
$1 year. Sample free. Ask your news- 
dealer for a copy. Fox and Hound, Desk 
P. Decatur, DL 


ENGINEERS’ questions and answers for 
license, by Hobson, for twenty-five cents, 
postpaid. Send stamps. Reilly’s Book 
Store, Philadelphia, Pa. 


SEND 50c for booklet “How to Run 
and Install Gasoline Engines,’’ and year’s 
subscription 3 Gas Energy, 28 Murray 
St., New York. 


STEEL Tempering Book for mechanics, 
and Mechanical Digest one year, special 
offer, 25c. Mechanical Digest, Grand Rap- 
ids, Mich. 


IN connection with your clerical work we 
show you how to earn $10 to $15 per week 
your position besides. 

fe, as manufacturers of patented 
specialties, have new i 
that can be carried on in your own 
keep the factories busy 
i If you are one-of-the-want- 
to-go-ahead kind write today 


make wall decorations, 
of. ‘your sweetheart’s face. 


YOU can write 100 words a minute with- 
out knowning Shorthand, 


tried and approved by 


“Sacramento 


Writes over 300 words a minute. 
Rent a typewriter and send le stamp 


FASCINATING Books: ‘“‘Cleopatra,”’ 25c. 
Stamp brings catalogue. Paul Duff, 2713 
Mozart, Chicago. 


IMMORTALITY Certain. Swedenborg’s 
great work on life after death, 400 pages, 
fifteen cents, postpaid. Landenber- 
ger, Windsor Place, St. Louis, 


NEW Book, ‘‘Jane,”” 1l0c. Catalog of 
books and den pictures free. Bond Pub. 
Co., A 5, Columbus, 


“METAL Spinning’’ is the name of the 
only book published on this interesting art. 
A concise working manual both for those 
who desire to spin metal as an art recrea- 
tion and to follow this work as a trade. 
80 pages. 33 illustrations. Price, 50 cents 
postpaid. Popular Mechanics Book Dept., 
Chicago. 


GAS for power is taking the place of 
steam for reasons of economy. Learn all 
about this great change by reading our new 
non-technical book on this subject, written 
by a first-class authority for the practical 
man. 192 pages, profusely illustrated, 
cloth binding. Price $1.00 postpaid. Pop- 
ular Mechanics Book Dept., Chicago. 


MECHANICAL books, all kinds. Cata- 
og for stamp. Crescent Book Store, 329 
S. Halsted, Chicago. 


TWO magazines for the price of one. 
Take advantage of our summer offers. 
Catalogue free. Norwalk Subscription 

ency, Norwalk, Conn. 


BARGAIN! New Volumes, Third Edi- 
a, Joshua Rose’s “Machine Shop Prac- 
tice.” w rates on Magazine Subscrip- 
tions. Pottstown Magazine Agency, Potts- 
town, Pa. 


“SCIENCE OF SUCCESS.” 120 pages, 
25c. Satisfaction guaranteed, Book cata- 
log free. Popular Institution, Englewood, 

cago. 


382 VALUABLE secrets and formulas, 
13¢ Catalog of Fascinating Instructive 
books free. W hite, Upland Place, Yonkers, 
New York. 


TO MANUFACTURERS 


WANTED reliable Agencies for anything 
suitable for the Island of Cuba Bank 
H. Price-Williams, 
uba. 


CANADIAN agency propositions wanted 
P. 0. Box 984, Victoria, B. C. 


producing lessons and tools complete, $1.50. 


Sandstone, great curiosity— 


THAT Master Penman Francis B. Court- 


Shorthand Book for home study. 
tem cloth bound, 
specially arranged for " self- 
tains coupon entitling the purchaser to re- 
Lessons given by the author, 
, Our best known American Shorthand 


Young people succeed well. 


Book and lessons sent immediately 


Mechanics Bock Dept., 


earn 


LEARN from those who know. 
covering every branch of the business world, 
Write Common Sense Busi- 


CROSS Real Estate Course, $3. 
1624 Pleasant Street, ¢ 


and practically from 
accountant’s standpoint 


payable as you proceed. 
Memorizing antiquated, s 
Knowledge is power. 


Accounting Academy, Dept. 
A. 


LEARN show card writing. Big demand. 
24-lesson course of instruction at reduced 
rate. Particulars free. Dellfield Co., Box 
268, San Fernando, Calif. 


TRADE SCHOOLS 


LEARN to operate Automobiles Earn 
25 to $75 weekly. We teach you at home 
or by mail to Drive, Repair or Assembie 
any Automobile. Auto Model Free to 
every student. Booklet _ free. Scientific 
College of Motoring, 3822-24 W. North 
Ave., Chicago. 


WANTED: Men and Women; for gov- 
ernment, positions. $80.00 month. Annual 
vacations. Short hours. No “‘layoffs.’’ 
Common education sufficient. Over 12,000 
appointments coming. Influence unneces- 
Sary. Farmers eligible. Send postal im- 
mediately for free list of positions open. 
ee Institute, Dep’t C 22, Rochester, 


. BE an auto expert. Fine positions open. 
Easy work, big pay. Weteach you 
home by charts, diagrams and model. 
Highest endorsements. Small payment to 
Start. Write for 1912 book—free. Prac- 
tical Auto School, 117 Pearl St., 

or’ 

AUTOMOBILE School. You learn with 
your hands under the superintendence of 
the best instructors obtainable at the Chi- 
cago School of paeees. Write for par- 
ticulars. F. FE. Edwards. Inst., Dept. 

“B,” 1619 Michigan Ave., Chicago, Ill. 


PAINTING, Decorating, Paper Hanging 
taught by actual practice. Free Catalogue. 
Chicago School of Painting, 412 Dearborn 
Ave., Chicago. 


LINOTYPE instruction; day, evening 
courses; twelve weeks, $80; thirty weeks, 
-_ Empire School, 419 First Ave., New 

ork. 


CHAUFFEURS—RBefore taking State ex- 
amination send fifty cents for printed 
questions and answers. L. I, Lutes, Ex- 
State Examiner of Chauffeurs, Utica, N. Y. 


A COMPLET’E course in interior decorat- 
ing in all its branches. Practical work. 
Enter any tirie. Write for further informa- 
tion. Kalamazoo School of Interior Deco- 
ration. Academy of Music, Kalamazoo, 
Michigan. 


PICTURES AND POST CARDS 


POSTCARD Collectors. 10¢ will bring 
our magazine and insert your name in ex- 
change list four months. Chicago views, 
motto, flower, birthday cards, le each. 
Folder of 22 different Chicago views 10c. 
Elite Exchange, Dept. R2 3827 North 44th 
Court, Chicago. 


BEST Colored View Post Cards. Histori- 
eal, scenic, all over the world, 10 cents for 
samples and catalogue. 20,000 subjects. 
Standard Card Co., Haverhill, Mass. 


FRAMES for post cards, make them 
yourself with our outfit, $1. Unlimited 
capacity, simple operation, half cent each. 
retail finished 15¢ apiece. Send for free 
“| of frame. Mahler, 117 Russcll 

. Brooklyn, New York. 


BEAUTIFUL Handcolored Scenic Postals. 
Genuine Photographs. Samples 10c. Co- 
lonial Art Company, 1516 St. Louis Ave., 
St. Louis, Mo. 

IF you really want to exchange post 
ecards, try our splendid club. Lists circu- 
late in many countries. Membership, 10c. 
Halcyon Club, Box 133, Erie, Pa. 


22 COLORED Views of Niagara ve 
25e. Niagara Falls Novelty Co, Box 765, 
Niagara Falls, N. Y. 

REAL photographs of beautiful women. 
Three poses for 25c; 7, including one 64ex 
8% photo, 50c. Catalog of books and pic- 
tures free. Atoz Co., A5, West Jefferson, 
Ohio. 


SEND 25 cents for 5 fine photos, Great 
Mississippi River Flood, R. W. Sterrett, 
Box 134, Baton Rouge, La 


15 FASCINATING photos of 
women 25c. for 10c._ Real 
tional Nov. , 421 K East 77th St., } 
York City. 
FREE sample with list, send stamp. 
Photographs, Books, Ete. 16 samples 20c. 
Ord Co., Long Beach, Calif. 


ARTISTIC pictures. Two fascinating. 
bewitching poses of beauties 10c. Six 25c. 
Great for dens. Litholit, 4309 Prytania, 
New Orleans. 


| 
J. M. Pease Mfg. Co., 555 Pease Bldg., 
Michigan St Buffalo, N. Y 
PLASTER casting, simplified instrue- 
take a cas 
limited pos- 
sibilities Write for informatio Mahler, 
117 Russell St., Brooklyn, New York C 
simplest shorthand, 
thousands. Your money back if not de- 

— lighted. Sample lesson 20¢. Full particu 
lars free Write today A. B. Weaver, » 
Court Reporter, Dept. ¢ Buffalo, N. ¥ 

HOW to write atchy ads Book ( 
\ Used successfully by Advertiser’s, Show 
Card, writ \ 
Nicodemus, 259 Chi 
cago 
IN 4 weeks you can learn the world’s 
fastest system of shorthand without a = — — = 
teacher. Can be used on any _ typewrit 
lumbus, O 

a LEARN Japanese Oil Painting; inex 
pensive talent iinecessary Big money 
teaching others Particulars for stamp. 

Hughes Co Box 1567. Los Angeles, Cal 

EE CLAY Modeling, plaster casting, self 

Dotson Studio, Reading, Pa. 

It bends—fine specime! orty cents post 
paid. Alexander, Jeweler, Asheville, N. C. 

— 
ness writing by mail Illustrated journal 
free. Courtney’s School of Penmanship, 

Instructor. Students are introduced and 
correspond with each other The time to 
begin is Now. [iy 
Book well worth $1; besides, mail lessons 
worth 

— cost 

Address Popular 

— 

BUSINESS fine in- 
comes Dema 6expeit 
will train you personally Special propo 
sition to first 100 students A. Owen Pen- 
ney, 604 llth Street, Washington, D. C. 

hess scnool, Mising City, Nebraska 

George 
neinnati, 

Ohio. 
LEARN _ bookkeepin completely thor _ 
ougl 
an 
century actual work in fifteen lessons by 
mail, requiring 30 days’ study. Lessons $1 SSS a—w———“ 
ial free 
rms et 
Keeping properly understood increases op 
portunities. Consider Investigate Begin 
3, Seattle, U. § 
DRAUGHTING Individual instruction 

Elementary and advanced courses Short 

Humbolt Ave., Detroit, Mich. 


1,000,000 MEMBERS wanted. Member- AMATEUR photographers attention! BUSINESS OPPORTUNITIES 
ship list, certificate and five postcards all | Brownie films, No. 1 and No. 2 developed, 
10c. Postcard Exchange, Box 1013, Seneca, | 5c per roll. Velox prints, 3c each. All WE start you in a permanent business 
Pa. other films 10c¢ per roll. Velox prints, 4c with us and furnish everything. We have 
— —< each. Harold R. Parmelee, 108 Calhoun new sasy selling plans and seasonable lead- 
Ansaars See. awe os 2 be- | st., Springfield, Mass. ers in the Mail Order line to keep the fac- 
witchir ses of beauties § keep th 
RECEIVE post cards and letters from | on a postal for Leaflet of Insiruction. A. | Tieheed)  Dians, positive proof and sworn 
everywhere. membership 10 cents. Thomas | 8. Dudley, Photographic Expert, Box 175 | Bldg. Michiga B 
Howard, 2305 Clark Ave., Spokane, Wash. | G. Philadelphia, Pa. - 
HAVE you a mechanical device, toy, 
POSTCARDS Game cards (10), | Double Instantaneous | novelty, household "or order 
L. E. Web- sults, longer guarantee. & patent it through me and start in 
siness with it. I show you how; Book 
26 East 13th St., Dept New_York. free. Sanders, 53 Crilly Block. Chicago 
SOMETHING new, beautiful quartered GOING to buy a camera? Postal brings acer ——— 
oak, mission finish post card racks. holds | eatalog and full information. L. J. Pe INDEPENDENCE and fortune quickly 
about 440. Set on table or shelf. Prepaid | jody 278 Devonshire St., Boston. =, <> 
each, 60c. Two, $1. Sawyer & Parker, Eioumn - susiness. urnish ormulas, Manufac- 
Defiance, PHOTOG H Post cards. $50. Secrets in all 
1,000 12, 100 1.50, 12—30c. Sample ines. Sold under positive guarantee; 18 
SEND twenty-five cents for large photo- free from your films or eoaen Caulkins years’ practical experience. Revision and 
graph of the raising of the battleship Photo Works, Bex 3253, Oneonta, N. Y improvement of Formulas and Processes— 


*““Maine.”” A. Schaefer, 837 Michigan 


reduction of manufacturing cost—utilization 


Buffalo. N. ¥. . HIGH grade enlargements 25c each from of waste materials, etc., a specialty. Book- 
. negatives. Developing and printing equally | jet, Formula List, and Valuable Informa- 
JOIN the largest, best and most inter- low. Prompt service. All work done and tion Free. W. L CRE, Ph. D., 127 


esting Postcard exchange. ° 


plan, | examined by experts. Photo | standard St., Syracuse, 


Membership, C. C. Club, Tracy, Shep, 416-6th Ave., 
Kansas City, Mo. KODAK Developing, Printing, Enlarg- at |Home. — 
YOU'LL get cards from everywhere. | ing. Professional ten years. H. Wooding, | costs $2 to $5. You can silver a po wired 
Membership, 10c. Idaho Card Exchange, | Longs Beach, California. _ | this size for 20c. Send $1 in stamp¢ or 
Dept. K, Box 906, Boise, Idaho. GET my list of cameras, lens, guns, | money order and we will send you explicit 
photo secrets, etching, etc. Second hand, | irections how to do it; also how to em- 
HIGH grade_ photo postals made from | goca order, and half price. B. P. En- | boss. grind, foil, gold leaf, frost, chip and 


your picture, 35¢ doz. A. Blad, Maynard, | right, Perry, Oklahoma. make imitation stained glass. How to 
Massachusetts. ae —— . - - transfer photos on glass, bore holes in 
GOOD, paying studio. Cheap. For par- glass and cut 


skylights George Pat- 
terson & Co., Dept. 3, Brooksville, Ky. 


HOW I made $50,000 out of an idea 


PHOTOGRAPHS of artists, models, ac- ticulars, write Hoffman's Studio, Denison, 
tresses, commercial models If you want Te 
only the best, enclose stamp for prices 


stating kind wanted. Davidson Photogra $1: ‘ — Mg no 4 — * or Plates. and cash capital of $50. You can do it. 
pher, MeVickers Theater, Chicago 15. ox 478. Jacksonville - A safe road to wealth. An interesting 
. am " story relating the actual experience of a 
NG st-cards with people from 5x7 PRESS Graflex outfit, cost $210. ‘in 
d Name. inserted. | Sell $150. James Saunders, 1720 N. Wel- 
list mailed you, Ne ge lington St., Philadelphia order or express order. No checks oF 
336 E. Mth St.. Bu REGULAR Reflex, condition guaranteed, | stamps. Bank references: Colonial Trust 
a. 2 $40. Daniel Flory, Pequea Creek, Pa. Company, Pittsburg, Pa. Address- 
PHOTOS—Pretty girls in “bewitching | ————— “3 Frank Lewiston, Suite A 115 Bakewell 
poses.”’ 12 for 25c, 4 for Ie. Curtis Co., FILMS developed 10¢ per roll. All sines Building, Pittsburg, Pa 
148 W. 73d_St.. Chicago. Print Se. On ‘post MECHANICS, Electricians, Manufactur- 


4%, 5% 
POST Cards cf the great Titanic, 12c¢ . ™ > s. i st grade ers. I have found a new method of build- 
set postpaid Macrini, 70 Mott St., New — Send Prompt returns ares s es ing up the knurled disk on turnbuckles, 
York City. ample. G. R. Hoke, 1509 E. 63rd St., | thumbscrews, etc. A turnbuckle that cost 
ful “ago. me 12c each I can make by this method 
FIFTY beautifu =e cards, 29 cents. : for le. This method is valuable and the 
H. W. Booth, Utica, N.Y. HEADQUARTERS for exchanging and | product is patentable. I will sell to the 


POST Card Club, largest in America: selling second-hand cameras and lenses highest bidder. If interested write to 
one of largest in world Not a ‘‘kid’ Complete line of Kodaks, Century, Premo Raymond Carroll, Orchard Homes, Mis- 
affair. Very select Trial World and Graflex Cameras and soula, Mont 

‘lub O in stamps we'll send you ustrated cata- 

Club, Perry. — special list. “P.”” Gloeck- ANTED—Man with $2,250 can buy 

READ the rest. then join the hest! Send | ner & Newby, 171 Broadway, New York | $2-600 stock in large, growing mercantile 
16e. Globe ostcard Exchange, 5328 City business Stock worth twice actual cost. 
Prairie Ave., Chicago ; Company incorporated $12,000, now worth 


FILM Gove oped. 19 cents per soll. All | near 20,000, Man buying this stock 
CAMERAS, PHOTO SUPPLIES, ETC. sizes. Prir de; gets good position with company and 

4%. 5 c Post stands good chance become general man- 
FILMS developed, 10 cents per roll. An Cards, a doz nen. B. W. Smith, Janes- ager. Excellent opportunity for hustling 


ille, Wis. young married man with abilit Writ 

sizes. Prints, 2%x3%, 3 cents; ville } y e 

3%x324; 3%4x4%, 4 cents: 31 8x10 CAMERA with extension 11x14, | fr B. L. Connell, Cimar- 

cents. Highest grade 7 work | cost $150, camera, lens, plateholders, tri- ron, New 2exico 

Gatranteed M. P. Metro, 666 Chapel St., | pod outfit for $60. J. O. Reed, Howe PLASTER casting, instructions and out- 

New Haven, Conn __ | Cave, N. ¥. fit including model mould, ete., $1. Cast- 
EURYPLAN—The latest German lens. KODAK Films developed free. All prints | im@ from life. Send for inform: ation Mod 

Combines every need in one perfect instru- to 5x7 per els for all purposes. Mahler, 117 Russell 

ment. The only high speed convertible lens same price. Work guaranteed. 20 years’ St., Brooklyn, N. Y. 

experience. Davidson, 15 MeVickers Thea- STOP here! Let me start you in a home 


t Chicago. 
Bromfield St.. Boston. Mass. = net 


business that will bring you money every 


2 izes, day. Experience unnecessary. Spare time. 
FILMS developed. printed. Enlarge- ee No canvassing I furnish everything and 
ments. kodaks, supplies. Photos copied. | (ayikins Photo Works, Oneonta, N. Y eee success. Send for proofs. Voor- 
Postals your photo on te dozen. Tilus- - = hies Desk €. R., Omaha, Neb. 
trated catalegue free. Samples 4c. Agents PRINTS up to 4x5%, 3c. Pestals 3c. — 
wanted. Westlake Co., 415 Gates Ave., Zadig, Photographer, Long Island City, LARGE and small Business Opportunities 
Brooklyn. N. ¥ New York. in all locations; profitable legitimate in- 
auc —_—_— vestments our specialty; let us start you in 
AMATEUR Photographers—Make money CEMENT business; state how much money you wish 
— in- to invest and in what line; give references; 
ependent. e te ow; professional se- saad no triflers. ddison, *rilly ock, Chi- 
crets, retouching, ete., fully explained. CONCRETE Building Block Machines | cago, Addison, 2 Crilly Block, Chi 
Wells’ Studio. Fast Liverpool. 0. and moulds. Free catalogue. 5 Market . 
= St.. St. Louis, Mo. MAKE $50 to $150 a month. Want act- 
8x10 PHOTOGRAPHIC Enlargements 25c - ive lodge man in every locality. To join 
é@e each made from any size negative or film. IF you want the best information on ce- | thig Society. Carry its sick, accident, 
All size 6 Exposure Kedak Films devel- | ment and concrete construction, subscribe | qeath Benefits. Get friends to join. Spare 
oped Se a roll. 12 exposures Ie a roll. for Concrete, leading cement and concrete | time Write. Box RI-2 Covington, Ky 
Send for complete price list and sample | monthly. Sample copy, 10 cents. Yearly | —————_—__——— — 
' print. Scarlett Studio, 45-47-49 No, 13th subscription, $1.00. Concrete, 135 New- INVENTORS desiring to market meri- 
St.. Philadelphia. Pa berry Bldg., Detroit, Mich. | 
FILMS Developed Free. Velo s mand address National Mfg. & Sales Co, 
to 4x3 Three Cente, “We Finish. your DUPLICATORS AND DEVICES 
Kodak Pictures  Better.”’ Colonial Art JEWELRY Store—For Sale, only one in 
Company, 1516 St. Louis Ave., St. Louis, MALALANE Duplicators. Our Cap size | good farming and lumbering town. Rea- 
Mo. 10x12 only $2.5 Ask circular. Malalane, | son, haven't money to stock up. Arthur 
KODAK Films Developed, 10¢ per roll, 1222, Southern “Boulevard New_York. Beach, Winchester, Idaho. 
any size. Prompt attention given mail or- HOW to get a Hektograph that will make FORM a corporation—Congress Law for 
=. Prints 24%x3% to 3%x4%, 3c; 4x5 150 copies in 10 minutes; letter size, $2.00. D. C. and all States; cheap. Raise money 


34x5%, 4c. J. M. Manning, Box B, | Write for circular. Heyer Duplicator Co., | easily. U. S. Legal Corporation, Wash- 
toe2 Third Ave., New York City 118 No. La Salle St., Chicago. ington, D. C. Representing $1,225,000,000. 


\ 
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STOP drudging, use your brain to coin 
money, no capital required. Send 50c for 
book showing how. Prospect Specialties, 
1004 Forest Ave., New York. 


YOUR Brain can make $200 while your 
muscles make fifty cents. Write for prop- 
osition. Dunning, Aulander, N. C. 


$8 PER day. You can make exactly 
that. No experience necessary. No in- 
vestment proposition. Wonderful _oppor- 
tunity. Particulars free. J. M._ Harris- 
son & Co., Box 282, A-Hoxie, Ark. 


MAKE More Money! Start Mail Busi- 
ness—operate “‘Silent Salesman’’ system— 
can be done in spare time—possibilities up 
to hundreds weekly. But don’t invest any 
money in the Mail Business until you read 
“‘Booster’’ for Booster Magazine’ 
starts you in business for yourself—puts 
you next to the best money making propo- 
sitions on earth—ones that get You the 
money. Get away from a slavery! 
Send 10c for two months’ jal. Booster 
Magazine, 360 Northwestern Building, Chi- 
cago, Il. 


FORTUNES are made in_ proprietary 
medical and toilet goods. Formula, la- 
bels, advertising originated. Small capital, 
wonderful profits. We guarantee success. 
Write for proof. Frank McNew, Chemist, 
Owensboro, Ky. 


HOW to raise the finest edible frogs in 
the world by the thousands in the city or 
country. A proposition for the man with 
little capital and small income. Write for 
free booklet. French Frog Farm, Monte- 


rey. Cal. 
Be your _own boss. Start mail order 
business. We teach you. 20 years estab- 


lished. _ Everything furnished. ‘‘Starter’’ 
free. Krueger Co., Dept. 2B, 167 W. 
Washington, Chicago. 


$ DOLLAR $ Getting $ Secrets $. 6 valu- 
able Business Builders, 10 cents. (Re- 
turnable). Send Dime today and _make 
more money. G. Edward Harrison, Balti- 
more. 


DON’T you want to make Yourself a 
Real Estate Broker? We will make it 
easy for you without capital. You can 
be independent of bosses and have your 
own office instead .of a job—swing big 
deals and make big commissions instead 
of working at details on a salary, Write to- 
day for booklet *‘P.”’ No financial back- 
ing needed. U. S. Real Estate Institute, 
Box 46P, Asheville, North Carolina. 


$100 TO $500 made monthly by any- 
one, operating honorable, legitimate busi- 
ness proposition, either locally or by mail, 
on $1 capital. Guaranteed no ‘‘fake’’ or 


“outfit plan. Particulars free. Address 
K. Barr, Wellsburg, New York. 

WE start you in business, furnishing 


everything; men and women, $30 to $200 
weekly cperating our Original ‘‘New Sys- 
tem Specialty Candy and Popcorn Crispette 
Factories,’” home or small room anywhere. 
Opportunity lifetime: booklet free. w. 
Ragsdale Co., East Orange, N. J. 


ENCYCLOPEDIA of Business Chances— 
New money-making ideas; secrets of suc- 
cess; how fortunes grow small 
amounts. Descriptive booklet free. Cri- 
terion Agency, 32 Broadway, N. Y. 


WE start you in business for few cents. 
Big profits guaranteed or money back, sell- 
ing window letters. Samples necessary to 
get orders mailed free. Standard Letter 
Co., 2500 Milwaukee Ave., Chicago. 


COLLECT money by a sure, simple, sys- 
tem. Income $1,000 to $5,000 a year. 
Quick results. No capital required. In- 
structive book, ‘“‘Skillful Collecting,’’ free. 
National Collectors Ass’n., Long Street, 
Newark, 


WE Help Raise Capital at once to start 


you in retail—manufacturing—patent—real 


estate—mail order or any legitimate busi- 
ness by means of “Our Practical Method.’’ 
Particulars free. The Business Aid Co., 
K504, Detroit, Mich. 


OXY-ACETYLENE Welding. Make $5,- 
000 per year welding. Complete detailed 
instructions for building inexpensive weld- 
ing plant; full instructions for use, mak- 
ing materials, etc., complete and guaran- 
teed. Mail $1 to J. M. Crowner, 113 So. 
Schuyler St., Ottumwa. Iowa. 


BIG profits: Open a dyeing and cleaning 
establishment, little capital needed. We 
teach by mail. Write for booklet. _Ben- 
Vonde System, Dept. €. Charlotte, N. C. 


GATHERING information in any com- 
munity pays good money. All or spare 
time, traveling or at home. Easy work. 
Either sex. Booklet Free. National In- 
formation Bureau, Station A1l2, Columbus, 
Ohio. 


MAIL Order Men; Quick Cash Returns; 
Brand New Mail Order and Agency Spe- 
: Factory Prices: Copyrighted, 
Prospectus and Sample Free; Box M 235, 
Pittsburg, Kansas 


TEN good factory sites for sale. Prices 
reasonable; fronting on two good railroads. 
— plentiful. H. W. Brown, Forest 
City a. 


TWO Dollars will start and steck profit- 
able Mail Order Business: let me tell you 
how. William Hinds, 354 Ogden Ave., 
Jersey City, New Jersey. 


MAKE yourself independent by _silver- 
ing mirrors. Send for beoklet. M. K. 
Thompson Co., Dept. K, Akron, I Ind. 


I WILL start you earning $4 daily at 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
giving plans of operation. G. F. Red- 
mond, Dept. 306, Boston, Mass. 


FREE sample goes with first letter. 
Something new. Every firm wants it. Or- 
ders from $1 to $100. Nice, pleasant, busi- 
ness. Big demand everywhere. Write at 
once for free sample and particulars. Me- 
tallie Sales Co., 406 N. Clark St., Chicago. 


HAVE you anything to advertise? Our 
Rate Book tells you all about advertising 
mediums, rates, circulation, closing dates, 
ete. Sent for 10c. Worth dollars. Folder 
fre Correspondence invited. Dearborn 
‘Advertising Agency, 455 Franklin Bildg., 
Chicago. 


BE independent. Start Money Making 
Mail Order Business at Home. New Plans. 
Everything furnished. Only small capital 
Free Booklet & Particulars tell 
P. Miller Co., Box 254, Muske- 
gon, Mich. 


OUR mail order plans and_ specialties 
spell easy cash for you. Adam Fisher 
Mfg. Co., 61-12, St. Louis, Mo. 


YOUR Ad placed in nearly fifty maga- 
zines 3 months, 5c per word. A. S. Man- 
kin & Co., Alexandria, Va. 

FOR RENT—Two-story brick factory, 
7500 sq. ft. Plainfield, N. J. A. J. Brun- 
son, Plainfield, N. J. 


PATENTS  secured—C. 
G St., Washington, D. € 
SEE what we say under ‘‘Patents.’’ 
Swift, Attorney, Washington. D. C. 

PATENTABLE ideas wanted—Send_ for 


3 free books. Richard B. Owen, 30 Owen 
Bldg., Washington, D. C, 


_L. Parker, 910 


AN intelligent person may earn “$100 
monthly corresponding for newspapers. No 
canvassing. Send for particulars. Press 
Syndicate, 700 Lockport, N. Y. 


SELL your formulas, ideas, plans and 
knowledge by mail. Some make $1,000 
monthly. Instructive beoklet for stamp. 
Information System, 271, Marietta, Ohio. 


I MADE $50,000 in five years with a 
small mail order business; began with $5. 
Send for free booklet. Tells how. Hea- 
cock, Lockport, N. Y. 


USE your spare time to build up a mail 
order business of your own. We ae you 
Start for a share in profits, 27 oppor- 
tunities. Particulars free. am Oppor- 
tunities Exchange, Buffalo, 


INCORPORATE free; pay expenses; we 
take stock for services. Listed Securities 
Co., Elmira, N. Y. 

WANTED—Reliable agents to handle an 
article designed for men. Notice Kokomo 
Belt Co.’s ad, page 126. 


AGENTS WANTED 


AGENTS! Wild with excitement! Do 
you blame them? Of course you don’t. 
Everybody eager to buy our beautiful 
artistic air brush design show cards. 
Agents making $75 per week. Cards 
ee in colors, size 11x14, 350 varieties. 
No talking—simply show the show cards 
to storekeepers—the cards speak for them- 
selves. Big profits, something new. Tide 
just setting in. The show cards are great, 
you'll say so, you can’t help it. Wake 
right up. no time to argue. Do it now, 
send this very minute a letter or postal 
for free catalog and sample. Popular Show 
Card Co., Desk JL, 1235 Michigan Ave., 
Chicago. 

MAKE More Money. Start Mail Busi- 
“Silent Salesman’’ system-— 
can be done in spare ome and the pos- 
sibilities are unlimited. But don't in- 
vest any money in the Mail Business until 
you read ‘‘Booster’’ for ‘The Booster 
Magazine” starts you in business for your- 
self—puts you next to the best money mak- 
ing propositions on earth—ones that really 
get You the money. Get away from wage 
slavery! Send l0c for two months trial 
subscription. Booster Magazine, 360 North- 
western Building, Chicago. 


BEAUTIFUL Embossed Gold Window 
Letters make 1,000% profit without experi- 
ence. Signs always needed. Ours last for 
years. Rock bottom prices. Essentials to 
work with mailed free. Embossed Letter 
Co., 2494 Milwaukee Ave., Chicago. 


AGENTS are successful handling our 
automatic razor stropper—easy seller—sat- 
isfaction guaranteed. Retails $1.50. Profit 
100%. Write for terms. Auburn Supply 
Co., 7746 Peoria St., Chicago. 


HUSTLERS are making big money with 
the Fuller—the best and quickest selling 
line of sanitary household brushes made. 

4 Catalog free. Sample outfit. 
Fuller Brush Co., 33 Hoadley Place, 
Hartford, Conn., Western Branch, Wichita, 
Kansas. 


WANTED—Agents to sell automobile and 
furniture polish. Handsome profits. Write 
for full particulars. Lowell Grieves, Lacon, 
Illinois. 


AGENTS—Both sexes; Our Rough-Shod 
Sanitary Dish Cloth sells at sight. In- 


terwoven with copper. Can’t rust. Orders 
repeat. Particulars free. Sample lic. 
ark Place, 


LeRoy Specialty Co., 76 
Room 5 New York. 


PHONE-MEGA—A wonderful simple de- 
vice which increases the voice over the 
telephone so whisper can be heard, assur- 
ing absolute privacy; quickest money 
maker on market. Price 25c. Sample, 
together with our_ selling plan, we. C 
D. Lyon & Co., Walnut Park, St. ton 


SPECIAL Offer! New book check full 
of latest money-making plans, schemes and 
best formulas for local or mail business. 
Satisfaction guaranteed or money back. 
Regular price, $1.00, but for limited time 
only, 25c. Address M. Hall, Saratoga, 
New York. 


$1,000 YEARLY profit from your back 
yard. Complete plan (170 pages), illus- 
trated, and a profitable mail-order .propo- 
sition, $2. Sent for 30c and six stamped 
envelopes addressed to mechanics. Par- 
ticulars free. Popular Institution, Engle- 
wood, Chicago. 


ADVERTISING pencils are business get- 
ters. _Patra fine quality, 100, $2.50: 1,000, 
$17.5 Write for samples. Arthur E. 
Atchioon, Pli2 N. LaSalle St., Chicago 


THE Smallest Bible on earth! Size of 
a postage stamp, New Testament illus- 
trated; 200 pages: sample l(c. Ways to 
start a mail order business with each 
order. Other specialties. Green Specialty 
Co., Dept. A, Peoria, Tl. 


WE want one selilng agent in each town 
to represent the Magic Electric Suction 
Cleaner. This is a high grade proposi- 
tion—for high grade men only, that’s 
really worth while investigating. Rosen- 
field Mfg. Company, 12 Abingdon Square, 
New York. 

HUSTLING Agents Wanted for our fast 
selling Sanitary Household Brushes. Steady 
work. Big profits. Postal brings particu- 
lars. Dept. C. Hale & Kavanek, New 
Britain. Conn. 


BOOM your business by having a Chi- 
cago office also. Our mail service system 
makes it very easy and inexpensive. Fully 
explained for stamp. Model Service Sys- 
tem, 538 Dearborn St.. Chicago, II. 


TWO partners cleared $78 per week each 
last 14 months, still increasing, cannot 
organize in U. S., but will grant you this 
chance. Not for dreamers, or children. 
Particulars from The Specios Company, 
Box 112 St. Roch, Quebec, Can. 


POCKET light for cigars, autos, etc., 
50c. Self-lighting mantles, 35c. Sparker, 
lights all gas, much safer and cheaper 
than for lights and 
stove 50c. don’t this. 
Thompson “Specialty Co., Elmira, 
New York 

LIVE proposition for hustling agents in 
— where there are 500 or more tele- 

nes. Four red stamps bring samples. 
Chitrord Craven, 26 East 2ist, New York. 


POPULAR MECHANICS ADVERTISING SECTION 15 


AGENTS—Make $5 daily taking orders 
for door plates, name plates, house num- 
bers, signs, etc. Samples free. Brett 
Bros., Boston, Mass. 


CASH for names, addre: . information, 
etc. Steady income at home. Instructive 
or for stamp. Information System, 
arietta, Ohio. 


A ys) wanted for new Patent House- 
hold Articles. ‘Big Profit.’ Send for 
particulars. Adolph H. Klopper, 21 Cliff 
Street, New Rochelle, _N._Y. = 

“AG S wanted to sell ladies silk 
hosie ry. sample, 50c. Particulars free. 
Ginther Supply Co., Dept. 8, Watertown, 
Connecticut. 

AGENTS Wanted—For Gravity Spiral 
Hinge. Greatest seller of the year. 
Hoosier Hinge Co., oshen, Ind. _ 

MAIL Order Men; Quick Cash Retum. 
Brand new mail order and agency spe- 
cialties; factory prices; copyrighted pr s- 
vectus and samples free. Box N. 2 
Pittsburg. Kansas. 

“MAKE $5 a day at home; new trade, 
easily learned ; no competition. Van 
Zandt, 1916 McKinney, _Dallas, Texas. 

AGENTS Male and Female to sell 
novelty pencil, supplies its own memo- 
randum paper instantly. Catalogue, 
mium offer and sample, 20c. Henry H. 


Dines, Brattleboro, Vt. 
AGENTS— New “Plan! Double Money! 
Double Premiums! Enormous Profits! 


Whirlwind Seller! Repeat Orders! Act 
Quickly! Get Territory! Don’t Wait! P-B 
Co. Dept. B., 12 N. Market St.. ¢ “hicago. 


BEST side line for agents, direct from 
factory at popular prices, more than 
double your money. Write today. Hunt 

5 West bo fass 
AY Boys—Look at this winner. I 
to you. Take hold now; profits 
big: easy work. Free particulars. David 
Supply_ © Co., Box _ 190, Casper, Wyo. 

WHY work for others? Our plans re- 
quire no experience or capital; legitimate; 
immense profits: stamp for reply. O. 8. 
Judd, Marion, TIL 

WHY slave for wages. Why not be in- 
dependent. Write for free particulars and 
begin at once. S. A. Wilson Specialty 
Company, Leck Box 286, Homestead, Pa. 


GENERAL managers, exclusive territories, 
sr fortune, selling new patented at- 
tachable fan for sewing machines. Re- 
tails $1. Get information. Attachable 
Fan Co., 80 W. 12 t.. New York City. 


AGE NTS—Sign Painters. Cost 2c, sell 
25e. Something new: Guaranteed S'gn 
Letters mounted with kerosene and roller. 
Grip outfit free. Boss Letter Co., 2497 
Milwaukee Ave., Chicago. 


“AGENTS—To sell the newest electric 
appliance on the market; sold everywhere 
there is electricity, in the home and of- 
fice; liberal profits: sales-driving sample, 
weighs a pound, no experience or knowl- 
edge of electricity required; it shows how 
to use one light instead of two and get 
the same results; sells for $3.50 and saves 
the purchaser an investment of $25; write 
for particulars. The Handy Light Co., 
711 East Eighth Avenue, Cincinnati, Ohio. 


HERE'S one that’s different. If you're 
a good square man in unoccupied territory, 
I will send you, without the usual deposit, 
withcut the payment of a cent except 
express charges, a sample Standup Scrub- 
ber, in a fine salesman’s case, and give 
you exclusive territorial rights for the 
sale of the best floor-cleaning machine 
now on the market. Retails at $1.50, and 
goes about as fast as they can be handed 
out. Apply now, state county wanted (not 
more than one county to an agent) give 
references, and look for outfit and full in- 
structions within a week.—Elmer FE. Stev- 
ens, Inc., 1189 River St., _ Aurora. Tilinois. 

~ CALIFORNIA red wood clothes chests, 
better than cedar, % cost. Beauty 4 
feet long with arms for window seat, cedar- 
ized, moth proof, $8.75. Keep fresh red 
wood bread box 50 cents. Colonial red 
wood candle sticks 25 cents, 6 $1.00. 
Agents sample, no spring no seratch, 
patent broom holder sells rapidly 10 
cents. Utility Products Mfg. Co., Tropico, 


AGENTS—At Once—Something New. 
“Model Spring Winder.’’ Makes springs 
any size from any kind of spring wire. 
Rapid, efficient and powerful. Indispens 
able to every factory. farm, shop, garage, 
printing office. Attaches to any work- 

nch in_a minute. Sell one, make $2.50 
profit. You can sell 10 a day easy. 
Let's get going. National Mfg. & Sales 
Co., 397 Huron St., Toledo, O. 


NEW suit offer. Send name and address 
for wonderful suit offer ana outfit to stam, 
samples, styles, etc. We want live agents. 
Can make $1,004 to $2,000 a year All 
business your territory turned over to you. 
We pay all express charges. Only one suit 
offer in your town. If you want a suit 
write quick before someone else gets the 
prize. Paragon Tailoring Co., Dept 11/Y, 
Chicago, Ill. 


AGENTS on salary or commission. The 
greatest agent's seller ever produced; every 
user of pen and ink buys it on sight; 200 
to 500 per cent profit; one agent's s 
amounted to $620 in six days; another $ 
in two hours. Monroe Mfg. Co., X, 6, La 
Crosse, Wis 


EARN $15 to $25 a week or more as our 
Mail Order Dealer Right from your own 
home. Hold your position until entire time 
is required. We are manufacturers and 
owners of patented just-in-season special- 
ties. If you are just starting a Mail Order 
Business or if already established, you 
can't afford not to handle our Patented 
Money-Making Getters. We sell exclusively 
to our Mail Order Dealers. We protect 
them. We carry stock and furnish every- 
thing. No canvassing. Small capital. Ex 
perience unnecessary. Write today for Lat 
est Patented Leader and Manufacturers’ 
asy Selling Mail Order (copyrighted) plan 
backed up by “‘Whole Truth.” Positive 
Proof and Sworn Statement. J. M. Pease 
Mfg. Co., Pease Bldg., Michigan St., 
Buffalo, N. Y. 


AGENTS—$50 weekly: we manufacture 
the best needle case made; a wonderful sell- 
er; 200 to 500 per cent profit ; talking un 
necessary; our copyrighted “‘“Trust Scheme"’ 
Envelopes do the work; general agents can 
make over $100 weekly; send lic ae 
sample containing 115 needles; 
free: buy direct from the factory at whole 
sale. Paty Needie Co., 102 Union &q., 
Somerville, Mass. 


AGENTS—County and State: men and 
women everywhere to sell the Piniess Clothes 
Line; a practical labor saving invention, 
lasts life-time, sells on sight, gives perfect 
satisfaction. Agent Sutton of Georgia, sold 
«ver million feet; 100% profit; write quick 
for exclusive territory: information free; 
sample prepaid 25c stamps. Pinless Clothes 
Line Company, 520 Wilcox Bldg., Portland, 
Oregon. 


AGENTS—Ladies or gentlemen, to sell 
the highest grade toilet goods, favorings, 
etc., direct to families High class house; 
fair dealing; repeat orders sure; large cash 
commissions. Address Kingham Bres., In- 
dianapolis, Ind. 


AGENTS—G Agents—Grieat Wonder 
Summer geest Summer profit 
maker ever placed i hands of agents. Pat- 
ented. Right in season. Not sold in stores. 
Free sample for demonstration. $5.00 to 
$10.00 a day easily made. Get territory 
quick. Valuable Making Hints” 
to agents Free. e 7. A. G. Me 
Kinley Co., Me Kinley Blas. 2: Ogden 
Av., Chicago, 


GREAT Suit Offer. Write us fer start- 
ling offer on a suit for yourself, and outfit 
of samples, styles, etc. Only one suit offer 
in your town. We want you for agent so 
we can turn over all orders in territory to 
you. You get big business and easy money. 
Even new agents make $40 a week. If you 
want great suit offer write today or some- 
one may get in first. American Woolen 
Mills Co., Dept 119 Y, Chicago. 


SALESMEN:—Send your name and ad- 
dress to Raymond E. Wood, 90@ East 
Fighth St., Cincinnati, Ohio. I am _ the 
manufacturer's Sales Manager for the best 
household and office electric specialty ever 
invented. Sells for $3.50 and $2.50. Guar- 
antee for credit or deposit required. Cap- 
able men only need apply. I want only a 
few men. The work is permanent, profit- 
able and high-grade. You will be given 
territory and expected to produce business 


BIG Profits—Easy Money. stamping names 
and addresses on key checks, umbrella 
plates, watch fobs, etc Big demand We 
sell blank stock and stamping outfits. Send 
10¢ now for sample with your name on it, 
and full particulars. Hart Manufacturing 
Co., 303 F. Degraw Street. Brooklyn, y 


500% PROFIT. Your opportunity. Act 
now. Buyers everywhere for our U 
Fire Extinguisher Lowest cost Guick 
sales. Exclusive territory given local agents 
and State Managers. United Mfg. Co., 1201 
Jefferson, Toledo, O. 


MAIL order ads that pay. 20 different 
prop sitions fully explained. All bona fide, 
sure-flre Money-getters. Each one the foun- 
dation of a successful Mail Order business. 
Send 1l0c for full particulars and regular 
bulletin of new propositions. Mail Dealers 
Wholesale House, 450 Franklin Bldg., Chi- 
cago, Ill. 


AGENTS—We manufacture glass paper, 
Plain glass windows made to look ilke real 
stain glass; something new; easily applied; 
big money maker; two sample sheets of pa- 
per, with catalogue in colors and discount 
sheet, for lc. 8S. H. Parrish & Co., 202 
S. Clark 8St., Chicago 


YOUR sales guaranteed. Sample free to 
hustlers. Men buy on sight Only device 
that scientifically hones and strops any ra- 
zor—old style or safety. Gives correct di- 
agonal stroke. Famous Rubirundum Hon- 
ing Strop in every machine. Sold on mon- 
ey-back guarantee 100% profit Write 
*k for particulars. Sales Manager, 709 
Victor Bidg.. _Canton, Ohio, 


AGENTS are making $50 a week selling 
Steel Mantle lamp and lantern burners. 
mple burner mailed to your address for 


25c. Paritculars free. Steel Mantle Light 


Co., 399 Huron 8t., Toledo, O. 


YOU can make $$$$ as our general or 
local agent. Household necessity; saves 80 
per cent; permanent business; exclusive 
territory; salary or commissicn; free sam- 
ple; credit. J. Pitkin, 113 Redd St., New- 
ak, 


AGENTS—If you don’t make $4 profit 
the first day selling Tate’s Dust Absorbing 
Dust Cloths, etc., return Samples Many 
Agents made $25 Write quick for partic- 
ulars. Dept. B-4, Consumer's Direct Sup- 
ply Co., Boston, Mass. 


AGENTS Wanted Mechanics and shop- 
men make over $100 a month in spare time 
selling transparent handled novelty knives 
and razors. Big profits. Sales easily made. 
Write for terms today Novelty Cutlery 
Co., 67 Bar St., Canton, O. 


_WANTED:—Live Tailoring Agents For 

all. 400 «styles of woolens, $10.00 to 
wholesale. Fit and workmanship 
guaranteed, Only those who take at least 
ten orders per season for made-to-measure 
clothes need apply My outfits are very 
elaborate and shipped without expense to 
you. Hustlers make big money and estab- 
lish permanent business Exclusive terri- 
tory. Write today. Harry Sawyer, Mer- 
chant Tailor, West Quincy Street, Chi- 
cago, Hlinois 


MAKE 1500% profit selling our sign let- 
ters. We'll show you byw. 100 varieties. 
Johnston Co., Quincey, 


500% PROFIT selling our wonderful sign 
letters for office windows, store fronts atl 
glass signs; resembles finest gold leaf; 

easily applied: samples free ban allie Let- 


A TWO Minute Demonstration. Makes 
Every Call a Sale, with large profits. Posi 
tively biggest agents bon; inza out Free 
sample and particulars. G Sales Co., 
12- Spruce St New York 


AGENTS—It costs me about $2.00 to se- 
cure your name and ship sample machine, 
but it's a dead sure way of convincing you 
I've got best household invention on earth 
Canvassers and crew managers make up to 
$20.00 a day Elmer E. Stevens, 1189 
Adams Express 1 Blig., _ Chie ago. 


AGENTS make big money selling ovr 
new gold letters for «ffice windows, store 
fronts and glass signs. Any one can put 
them on. Write today for free sample and 
full particulars. Metallic Sign Letter Co., 
406 Ti. Clark St., Chicago 


AGENTS—Gasoline Filter for aut mo- 
biles. Just out Sells every auto owr 
100% profit. Make $2.50 every sale. None 
but hustlers wanted. J. H. Brabazon Co., 
106 Melrese Ave., Toledo, O 


AGENTS & Mail Dealers:-—Speciaities 
that sell Big profits. Easy sellers. No 
chance proposition. Success certain. Order 
pulling circulars furnished. Write for 
samples. A. 8S. Mankin & Co., Alexandria, 
Va. 


GREATEST Sensation of the Year! New 
invention Hemmeter Spark Gap positively 
eliminates all spark plug troubles: easy to 
demonstrate: every auto owner buys; agers 
make 100% profit. Particulars free. Sam- 
ple prepaid $1. Buckeye Auto A 
Co., Toledo, O. 
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AGENTS Wanted—Sell Rich Looking, 
imported 36x68 rugs, $1 each. R. H. Car- 
ter, Milan, Tenn., sold 115 in four days; 
his profits, $57. You can do as well. Write 
for sample offer and unique selling plan; 
exclusive territory. A. Condon, Rug Im- 
porter, Stonington, Maine. 


AGENTS make $30.00 weekly selling our 
500 Handy Household Articles; catalogue 
free. Scheff Co., 1137 Wells St. Chicago. 


WE guarantee large weekly income to 
clever salesmen who can handle new pat- 
ented device for fountains and bars. Suf- 
ficient goods given free, paying initial cost. 
Greatest offer made. Exclusive territory 
Fulton-Bell Company, 2 Rector Street, New 
York. 


SALESMEN wanted: A reliable, perma- 
nent business, selling Koeth’s Kombination 
Kit, the most wonderful tool ever invent- 
ed. Six pairs drop forged tool steel jaws, 
one pair handles makes pliers, pincers, 


punches, wrenches, etc. Invaluable for 
mechanic, farmer, chauffeur, handy man 
Currier-Koet g. Co., 52 West Street, 


Coudersport, Pa. 


AGENTS, Teachers, Students, here’s your 
opportunity. Sanitary dustless rugs. Gem 
ironing shoes. Many new household spe- 
Cialties that sell in every house. $5.00 daily 
easily made. Now is the time to start and 
get tn on the ground floor. For samples 
and particulars address Dexter Supply Co., 
508 S. Dearborn, Chicago. 


NEWEST Pocket pen. Writes with water. 
Always ready. Easiest seller. agents big 
rofit. Sample 25c. Wolff, 4309 Prytania, 
Yew Orleans. 


AGENTS. The New Kleen-Eze outfit. 
The Wonder Worker. 200% profit. Eight 
combined cleaning utensils. A fortune for 
live agents. Exclusive territory. Charles 
Krebs, Secretary, 2268 Archer, Chicago. 


AGENTS: To handle Auto specialty; 
sells on sight. Enclose stamp for particu- 
lars. Dept. M, Lewis R. Bailey, Chick- 
asha, Oklahoma. 


AGENTS our patented specialties sell 
like wildfire; send for free catalogue and 
sample, worth 10c. Watchung Specialty Co., 
Dept. D, Westfield, N. J. 


AGENTS—Both sexes everywhere to sell 
our 15 and 25c novelties, orders repeat; big 
rofits, send for circulars. The Cres and 
‘Novelty Mfg. Co., 67 West 125th St., New 
York Ci 


I HAVE the greatest money maker on 
the market; customers delighted; particu- 
lars free. R. M., Box 115, Homewood Sta- 
tion, Pittsburgh, Pa. 


WE Pay the largest commissions, make 
instant delivery. Guaranteed hosiery, year- 
wear shoes and silk knit neckties, free 
sample plan. Credit allowed. The Direct 
Company, 11 South St., Boston, Mass. 


$$—OUR general and local agents make 
many dollars. Household necessity—Quick 
repeater—Permanent business—Exclusive 
territory—Big profits—Free sample. Lee- 
Pureet Co., Box 552, Syracuse, N. Y. 


“ALCA,” the famous $6.00 Vacuum 
Cleaner, seeks a few more willing agents 
to show its merits and promises prosperity 
and success in return. rite for gilt-edge 
proposition. Alcea Co., 366 W. 50th St., 
(Dept. B), New York. 


GPNERAL Agents, and ladies in home 
towns, the French egg beater and batter 
blender; a fine side line or specialty, beats 
and blends any mixture. 
antee for 25c. Fine commission, quickly 
demonstrated, _ patented. Address with 
stamp, Mary E. French, Clyde, O 


FREE sample goes with first letter. 
Something new. Every firm wants it. Or- 
ders from $1 to $100. Nice, pleasant busi- 
ness. Big demand everywhere. Write at 
once for free sample and particulars. Me- 
tallic Sales Co., 406 N. Clark St., Chicago. 


LIVE agents are coining money with our 
outfit, which doubles the life of auto tires. 
Sample outfit $3. Write us. Steward Spe- 
clatly Co., Steward, Til. 


AGENTS—100% profit and easy to gell. 
A splendid opportunity for young men and 
Women to earn $30.00 or more weekly. Our 
goods sell on sight, and you can be sure 
of Liberal proposition to 
x Velvo Complexion 
Co., Dept. J, Wheeling, W. Va. 

AGENTS—Handsome profits and rapid 
sales with our brand new, seasonable 

0) specialty. Every woman wants 
several. Write for particulars. Graham 
Sales Co., Bloomington, DL 


AGENTS: Our Columbia Folding Hand 
Bag is the best proposition on the market. 
Not sold in stores. Big profit. Write for 
terms and other big sellers. §S. V. Dia- 
mond, 35 West 2lst St.. N. Y¥. C. 


$f A WEEK will start you in a big 
money-making mail order business—with 
the best line—in spare time. Particulars 


free. Antiseptic Mfg. Co., 1864 Barry Ave., 
Chicago. 


MEDALLIONS sell at sight, 300 per cent 
to 500 per cent profit. Make up your own 
goods and be independent. ‘“‘It’s easy.’’ 
Catalog free. Fred Resag Co., 1205 W. 
Randolph St., Chicago. 

OUR specialties sell at sight, experience 
unnecessary, no trouble to take repeat or- 
ders. Catalog. sent free. Jno. Boyd, 
Dept. 10, Aurora, Indiana. 

AGENTS—Make $2 each selling our won- 
derful luminous crucifixes; nothing to sell 
six a day; absolutely new; shine all night 
in darkest room. Pioneer Portrait Co., 
5609 Halsted St.. Chicago. 

WE manufacture six fascinating game 
boards, 100% profit. Orders repeat. Can 
be carried as side line where Candy, Pipes 
and Cigars are sold. Particulars free 
Unique Novelty Co., Independence, Ia. 

WRITES with water—The Helios Pocket 
Pen with compressed ink; beats fountain 
pens ten times its cost. Sample 25c. Big 
Proposition to agents. William Muller, Se- 
curity Bldg., San Francisco. 


IT’S the greatest money maker! Get next 
quick! “‘A Yard of Kids.”” Every woman 
want one! Easiest seller. Retails 25c. 
Two samples for 25c (coin or stamps). 
None free! Very low price by dozen or 
thousand. Exclusive territory. Merit H. 
Sales Co., 271 W. 125th St., N. Y. 


agent with ordinary ability can 
make $10 daily. New, attractive proposi- 
tion. Write for free particulars. F. H. 
Montgomery, Burke, N. Y. 


“SPOTOLA,” removes grease spots or 
“Money Back.”” 50c box for 3 dimes, 
agents wanted. Spotola Co., Box E, 
Georgetown, Ill. 


HOSIERY. Agents make 32% commis- 
sion selling our Guaranteed Hosiery direct 
to consumers. Write us. Manufacturer, 
Box 238, Manheim, Penna. 

WANTED—Active man in every locality. 
To join this Society. Carry its sick, acci- 
dent, death Benefits. Get friends to join. 
Spare time. $50 to $150 a month. Write. 

x RK-293, Covington, Ky. 

AGENTS—Unusual _ sellers. Big profit 
ayers. Novelty jewelry, perfumery, hos- 
ery. Price list, particulars free. Block 
Bros., 477 Eighth Avenue, New York. 


AGENTS: Novelty sign cards spell easy 
cash. Adam Fisher Mfg. Co., 61-7, St. 
Louis, Mo. 


AGENTS—Portraits 35c, Frames 15c, 
Sheet Pictures lc. Stereoscopes 25c, Views 
le. 30 days’ credit. Sampleseand catalog 
free. Consolidated Portrait Co., 

119 Y, 1027 W. Adams St., Chicago. 


PERFECTION Pocket Adding Machine, 
Lightning seller. Agents wanted. Cincin- 
nati Specialty Mfg. Co., Dept. R, Cincin- 
nati, Ohio. 


AGENTS—$300.00 per month, permanent 
business, no investment. We supply you 
with the best Vacuum Cleaner ever invented 
to sell at a price anyone can afford to pay. 
Settle with us weekly for machines sold 
One Man to a County. Write at once. 
Braham Company, X15, Cincinnati, Ohio. 


OTHERS are earning $5 to $25 daily 
with our new specialty, why not you? Send 
for our booklet. Wall, 224 Clark Ave., 
Austin, Chicago, TIL 

SALESMEN and agents write for our 
money-making offer. Selling oil direct to 
auto owners. Big profits. Easy sales. 
Weisman Mfg. Co., Marshalltown, Towa. 

AGENTS wanted everywhere for special 
and standard articles. Drop us a card. 
Particulars free. Hopkins Supply Co., 
Greenville, Pa. 

AGENTS—$5 daily selling our 
Tool, 12 articles in one. Lightning seller. 
Sample free. Thomas Mfg. Company, 462 
Third St., Dayton, Ohio. 

TITANIC Disaster—Big $1.50 book, re- 
tailing at $1. Agents’ price, 50c. Sample 
postpaid 10c. Send quick—canvassers mak- 
ing $25.00 daily. Nichols & Co., Box 6 
Naperville, Til. 

AGENTS make 500% 


Handy 


profit selling our 


gold window letters, novelty signs and 
changeable signs. 800 varieties in enor- 
mous demand. Catalogue free. Sullivan 


Co., 1238 Van Buren St., Chicago, Til. 


$100 MONTHLY and expenses to trust- 
worthy men and women to travel and dis- 
tribute sampels; big manufacturer. Steady 
3. W., Chicago. 


work, S. Scheffer, Treas., 


STOP here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary. Spare time. 
No canvassing I furnish everything and 
guarantee success. Send for proofs. Voor- 
hies, Desk C. R.. Omaha, Neb. 

WANTED—One good man in each town 
to take orders for men’s tailoring; beautiful 
styles; very low prices; orders come easy: 
high class; permanent business: fine profits ; 
$10 a day and up; no money or experience 
needed. We ship on approval express pre- 
paid, and guarantee perfect fit. Write for 
free sample outfit and inside price on suit 
for yourself. Banner Tailoring Co., Dept. 
577, Chicago. 

AGENTS—Stop  Here—three wonderful 
sellers—patented—Postal brings particulars 
—Act. Novelties Co., 219 §. Dearborn St., 
Chicago. 

SALESMAN. Sell the best $7.50 Hand 
Vacuum Cleaner Made. Our Cleaner and 
Commissions beat them all. Address, Ex- 
celsior Mfg. Co., Logansport, Ind. 

400% PROFIT selling Gordon Photo Pil- 
low Top. High grade work. Samples and 
catalogue free. Luther Gordon Co., North- 
western Bldg., Chicago. 

LADIES earn money coloring post cards: 
send 10c for samples and instructions. Rox- 
bury Card Co., Roxbury, Mass. 

WE manufacture four fascinating game 
boards; 150% profit; orders repeat; best 
side line with cigars, candy, etc. Particu- 
lars. Bechter Game Co., Independence, 
Towa 

BE independent! Here’s your chance. 
Mail order flashes, 22 snappy propositions. 
Brand new. |Moneymaking. Particulars, 
10c. Acme Sales System, 815 Summer Ave., 
Newark, N. J. 


SELF threading needles. 10¢ a paper. 
Agents’ samples and terms free. Ladies’ 
Art Co, Dept. 41, St. Louis, Mo. 


I WILL start you earning $4 daily at 
home in spare time, silvering mirrors; no 
capital; send for free instructive bookelt, 
giving plans of operations. G, F. Red- 
mond, Dept. 306, Boston, Mass. 


EXCEPTIONAL Opportunity for Live 
Agents—Wonderful aluminum cooking uten- 
sil, entirely new. Positively saves user’s 
time, labor, money. Moderate in cost, 
without complications. Every home a pros- 

- Agents making big incomes. Special 
Proposition to those who can represent us. 
Attractive sample easily carried. Wizard 
coemans Utensil Co., Tuscola St., Saginaw, 

ich. 


SEE what we say under 
Swift, Attorney, Washington, D. 


AGENTS—Big money distributing free 
pkgs. Borax-ee Soap Powder. Ward & Co., 
1778 Berteau, Chicago. 

AGENTS. Is “Sanding” 
your locality yet? Be the first to intro- 
duce it. A branch of the arts-craft. 
golden opportunity for agents. Sell our 
outfits to housewives and boys and girls. 
Reorders constant. Sample oufit, 25c. John 
Carroll Novelty Co.. Missoula, Mont. 

START entirely new mail order plan. 
Write. B. Elkins, Farmington, N. H. 

WE want to secure an agent in every 
town where the trade of pattern making is 
followed to sell the best book published 
on this subject. Sells for $1.00, is a big 
value and ready seller. Everyone engaged 
in this trade or intending to learn it will 
want a copy. Liberal terms to agents. We 
protect you by appointing no one else in 
your community. Write for patriculars. 
Popular Mechanics Book ° 8 W. 
Washington St.. Chicago. 

AGENTS—Wake up. $20 weekly, com- 
bination key-ring, seven tools in_ one. 
Lightning seller. Sample l0c. A. Beers, 
Bradley Beach, N. J. 

ANCIENT and modern tricks exposed ; 


“Patents.” 


the rage in 


list for stamp. ‘“‘Sentenn,” M 737 Ursu- 

line St., New Orleans. 
AGENTS, rapid seller, large profits. 
Dept. 


Sample 10c. Shurwin, Lock Box 422, 
4, Grenada, Miss. 

SIGN letter agents—Painters: Some- 
thing new and better: Attracto Gold or 
Silver Letters, 21 different kinds. Anyone 
can apply them. Make big money lettering 
store windows and selling our sparkling, 
fashing chipped glass nameplates and 
signs. 1912 catalogue and sample letter 
free. Attracto Sign Co., 2655 North Clark 
St., Chicago. 


4 


Ronit 


POPULAR MECHANICS ADVERTISING SECTION 


Big Money in Selling Used Automo- 
biles—No business so easy to learn, so 
profitable, so congenial. On $50 to $200 
investment our agents make $50 to $100 
per week. We furnish the cars and teach 
you how to drive, sell and repair them. 
Write today for particualrs and territory. 
The Automobile and Cycle Company of 
America, Dept. 1, 1769-1787 Broadway, 
New York City. 


MAKE big money—best opportunity; 
hustling agents now wanted to sell Paos. 
The best toilet soap paste manufactured. 
Indispensable household aid. We assume 
all risks. Write now for territory. Hupe- 
well Brothers, Newton, Mass. 


BOYS! Be your own boss and make $25 
to $30 a week selling direct to owners of 
Autos, Launches and Garages our new 
1912 Electric Auto Launch Light. Sells at 
sight. Beside the money you make selling 
the goods, we are going to give away as 
Geines. Bicycles, Cameras, Howard Gold 

Yatches, Launches and Automobiles. Will 
you take one’ Write now for full par- 
ticulars. Don't wait. The W. A. Fenner 
Co., Providence, I. 


KEY tag—German silver—marked with 
your name and address, with key ring, 
15 cents. We want you to take orders. 
100% profit. We sell blank tags, steel 
letters, key rings, etc. Pease, Die Maker, 
Winchester, N. H. 


WANTED—Live agents to sell 
American Lady Fibre Broom’’ on 1 year's 
guarantee. Does away with corn brooms. 
Exclusive territory; free samples; big, per- 
manent busir 1 man in every county. 
F. L. Hurt, 2255 S. State St., Chicago. 


PORTRAIT agents, 16x20 crayon, sepia, 
pasteline, bromide, 40 cts., big money in 
our convex portrait; delivery guaranteed or 
money back; portrait and frame catalogue 
and sample free. Siegfried Portrait Co., 
Dept. P. M. 3, 5219 Ellis Ave., Chicago. 


CUT out fads and fancies. Handle a 
sensible,» guaranteed line of newly-patented 
household inventions; permanent employ- 
ment. Send for catalogue and unique sell- 
ing plan. Lyon-Elwood Mfg. Co., East St. 
Louis, 1. 


BOKARA Diamonds—Agents, everyone, 
to wear and sell our famous Bokara Dia- 
monds. Write for sample offer and cata- 
logue Free Northwestern Jewelry Co., 52 
Northwestern Blidg., Chicago. 


LIVE agents are making big money sell- 
ing our Latest Cigar Lighter—Why_ not 
you? Sells on sight. Sample 35c. Par- 
ticulars free. Gott Sales Company, 5727 
Lowe Ave., Dept. C 48, Chicago. 


AGENTS—The money is yours if you 
grab this winner. It sells to everybody. 
No talking necessary. Just show it and 
the sale is made. 100% profit. The wise 
agent will send for free particulars. c. 
S. Rush, Dept. A 604, N, St. Clair 8St., 
Pittsburgh. Pa. 


AGENTS (either sex) for ‘‘Par-oxo,”’ 
the peroxide washing helper. Repeat or- 
ders, exclusive territory. 0c sample for 
5e postage. Thoreau Mfg. Co., 62 
Chicago Ave., Chicago. 


CONSIDER the immense field for a fan 
motor operating by gas or gasoline and your 
agency application will be sent immediate- 
ly. Essex & Smith Co., 8 Lock St., Buf- 
falo, N. Y. 

AGENTS make enormous profit handling 
our quick-selling imported Oriental - 
and novelties. Never been advertised. e- 
orders. Exclusive _ territory. Write for 
particularg. Shaw Kanematz, Box 529, 
Portland, Oregon. 

$5.00 PER day easily made ~~ our 
specialty. Particualrs free. rite us. 

fhite Specialty Company, 5659 Prairie 
Ave.. Chicago. 


MAKE money, sell our 
Send 25c for Cowboy Fob 


Arthur Rose, 631 Hanover, Baltimore, 


BRAND new agents specialty. 
Send l0c quick for sample. 
free. R. H. Jorgensen, 2825 
Ave., Chicago, Ill. 


ashington place to secure 


AGENTS: to sell “‘The Story 
of Titanic.”” Best discount 
Keligious specialty, 3201 Cedar 
land, Ohio 


LIVE agents—Don’t be idle, 
money; 25 excellent propositions. 
Manufacturing Co., Merna, Nebr. 


AGENTS wanted—100% 
Safety 
Jacobson Specialty Co., N. 
Jamestown, New York. 


appointments coming. 


Razors. Agents’ outfit 


HELP WANTED 


WANTED one thousand chauffeurs 
repair men. Our demand for automobile 


engineers exceeds the supply. 


men of intelligence and mechanical 
eapable of commanding $100.00 to $150.00 
per month upon graduation. i 


course $20.00 to $60.00. 
spondence course completed 


road and shop work at this schecol, 
successful. Look this up. Auto Schools of 
America, Dept. T, 1600 Michigan 


Chicago. 


wanted for government 


Thousands of appointments 


= Wanted—We want 


agent, 
in onry town to furnish lists 


and take orders for Akron Metal 


the most complete line of 


made. Write for our proposition. 


Metallic Gasket Company, 
Akron, O Ohio. 


More 40. vacane ies every 


WANTED By U. 8S. Government: 
Clerks; Carriers; Clerks in Patent Offices ; 


Agriculture; Treasury; Army; 


other departments vat Washington. 


lent salaries. No ‘‘layoffs.”’ 


Annual vacations. Position would be yours 
for life. Examinations everywhere 


Common education sufficient. 


of appointments coming. ‘‘Pull”’ 
sary. Farmers eligible. Write _immediate- 


ly for sample questions and 


trated book telling duties and giving full 


particulars. Franklin Institute, 
Rochester, N. Y. 


a liberal employer. Qual- 


SALESMEN Wanted. To 
line of Light Furniture 
Benches on the market, on 


basis in Minnesota, Kentucky, 


Oklahoma, North and South 
sourl, Tennessee, Alabama, 
Louisiana. Address Art 
Goshen, Ind. 


GOV ERNMENT Rost 


Patterson Serv- 


STOP here! Let me start you in a home 


business that will bring you 
day. Experience unnecessary. 


No canvassing. I furnish everything. and 
guarantee success. Send for proofs. 
hies, Desk C. R., ¢ Omaha, } Neb. 


GOVERNMENT wants _, bostoftice 


—carriers. month. 


everywhere soon. Coaching free. 
Institute, Dept. C21, Rochester, 


REPRESENTATIVES 


I WILL start you earning $4 
home in spare time, silvering mirrors: 
capital; send for free instructive 


giving plans of operation. G. 
Dept. 306, Boston, Mass. 


EARN $10 to $15 a week 


position besides. No canvassing 


manufacturers of patented 


specialties, have new easy mail order plans 
to keep factories busy. We furnish every- 
thing. Large profits. Small capital. 


perience unnecessary. If you 
the want-to-go-ahead-kind, 
most modern (copyrighted) 
statement J..M. Pease 


Pease Bldg., 3 Michigan St. Buffalo, 


AGENTS wanted in every county to sell 
Razorless Shaving Powder. From $75 to 
200 a month can be made. Send 25¢ for 
twelve shaves and terms. Seelig & Wads- 
worth. Branchton, Pa. 


EASY $$$$. New specialty. Needed every 
home. Sells on sight. Biggest profits with 
Budlong’s line. Budlong, Box 157, Provi- 
lence, I. 

ALUMINUM Plant or Clothes Sprinkler, 
fits any common bottle, sample l5c. Par- 
ticulars free. Hubert, 8 Morris Crescent, 
Yonkers, ? 

LIVE agents make $25 daily. Auto own- 
ers buy at —_ Send for particulars. 
Iroquois Mfg. Co., Dept. 19, 202 Main St., 
Buffalo, N. Y. 


MEN and w women wanted for government 
positions. $80.00 month. Thousands of ap 
pointments coming. Write for free list 
positions open. Institute, 


C21, Rochester, 


MEN and oun. to ‘fam 


Room and board while 


e tric uy. 
Practie al work on actual jobs. 


CASH for informat fon, 


YOU are wanted For Government 
$80.00 month. Send postal for list of posi- 
tions open. Franklin Institute, Dept C21, 

4 


Rochester, 


BE an_ electrical meterman—$900 


$1,800 a year. New field. 
competent metermen greater 


Personal, practical mail instruction | 


fies you for splendid position. 


assisted. Write for particulars. 
Wayne Correspondence Schools, 


Fort Wayne, Ind. 
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MEN wanted for firemen and brakemen 
on railroads in Chicago vicinity; $80 to 
$100 monthly; promotion, engineer-con- 
ductor; experience unnecessary; no strike; 
age 18-35 Railroad employing headquar- 
ters; over 5,000 men sent to positions on 
1,000 official calls. State age. Address 
Railway Association, Dept. A, 227 Monroe 
St., Brooklyn, N. Y. 


INVENTORS—Ideas mean Often 
lost by delayed patenting. Mail descrip- 
tion for free, temporary legal protection 
and secrecy till patenting. Have actually 
sold inventions for fortunes. Edward P. 
Thompson, M. E (registered, as reliable 
and competent attorney in U. 8. Patent 

ffice) Dept. A, Victor Bldg., Washing- 
ton, D. C. 


MACHINERY, TOOLS, SUPPLIES 


FOR Sale—16 in, Horizontal Boring Mill; 
Henley Pulley Lathe; 20 in. Barnes Up- 
right Drill; Delano Pulley Drilling & Tap- 
ping Machine; Dbl. Head Milling Ma- 
chine; Gould 43 in, Rack Cutting Machine; 
Allis Chalmers “‘B’’ Stone Crusher; Sand 
Machine; Dbl. Head _Electro- 

ype Trimmer; Vhivewashing Machine; 
Ash Sifter; 1% in. Gardner Gov- 
ernor. Write for description and _ prices. 
The Challenge Machinery Company, Grand 
Haven, Mich. 

500 HORSEPOWER right-hand 
simple Corliss heavy duty 
48, complete, including flywheel, 18 ft. di- 
ameter, grooved for 14 turns 1%-in. rope, 
American drive-steam receiver separator, 
7-in. steam pipe including one long radius 
bend and flanges; can be seen in operation 
at our mill in Mt. Carmel, Lil. Address 
Bernet Craft & Kauffman Mig. Co., Office 
1036 Pierce Building, St. Louis, Mo. 


REBUILT motors—We have a number of 
second-hand marine engines of our own 
and other makes, completely rebuilt and 
guaranteed by us. As the builders of 
“*Buffalos’’ are not in the second-hand 
engine business, we will sell them at less 
than factory cost to make room. This is 
a rare opportunity 4 get the highest grade 
of engines—2 to 100-hp.—cheap. Buffalo 
Gasoline Motor Co., 1284-96 Niagara St., 
uffalo, N. Y. 


BOW SHER 


engine ; 
frame, size, 24x 


Feed Mills—New No. 0, 
20; No. 3, $32.50; No. 7, $44.50. Lim- 
ited number. E arris Machinery Company, 
Minneapolis, Minn. 


MANITOU Marine Motors, 5 H. P., | $62; 
10 H. P., $104; 20 H. P., $180. Satisfac 
tion guaranteed. Rough and Machined 


castings of same for sale. Richards En- 
gine Works, Manitowoc, Wis. 

ENGINE castings, 1% 
gasoline, air-cooled, $7. 
rine water-cooled, $9 cash; drawings in- 
cluded; catalogue for stamp. Novelty 
Manufacturing Co., 853 West Sixth St., 
Cincinnati, Ohio. 


FOR Sale—Tool Cases for Machinists. 
Tool-makers and Draftsmen at a_ sacrifice 
The Ohio-National Mfg. Co., Chillicothe, 0. 


FOR Sale—Gasoline engines, automobiles, 
marine and stationary, also castings. See 
ond-hand ones taken in exchange and for 
sale. Apply with stamps. B. W. Richard- 
son, R. No. 36, Peoria, Th. 


FOR Sale—Engine | lathe, swings 9% in. in. 
takes 25 in. between centers. Complete 
with full set change gears to cut all size 
threads, 3 to 40 in.; price only, $45.50, 
Address L. F. Grammes & Sons, Allen- 
town, Pa. 


STEAM _ boiler outfits, complete; 1% 
horse power, 20” diam., 51” high, $40. 
Chicago. Boiler ‘ompany, 815 Larrabee St., 


horse  yertical 
Three horse ma- 


“FOR Sale—Rebuilt: Throttling, Auto- 
matic and Corliss engines, boilers, pumps, 
heaters, machine tools, tanks, saw mills, 


and general machinery, at bargain prices. 
Let us know your wants. The Randle Ma- 
yma Co., 1761 Powers St., Cincinnati, 

uo. 


AIR compressors. Small air cooled com- 
Pressors, for use in garages and small shops. 
6 sizes Prices low. E. R. Caldwell & 
Co... Bradford, Pa. 

MECHANICS: Build your 2 h. 
water cooled gasoline engine. Castings s 
Send 10c in silver, for blue sprint, photo 
and particulars. Vigneau Machine Co., 
240 Biddle Bldg.. Detroit, Mich. 

FOR Sale. Two American Saw-Mill Ma- 
chinery Co. 6 inch water turbines, one 
with and one without cast iron casing. 
Address F. E L, 5540 Woodlawn Ave., 
Chicago, 


SIMPLE mechanical inventions wanted; 
send sketc’ Sanders, 20 Crilly Block, 
Chicago. 


SEND 50c for booklet “How to Run and 
Install Gasoline Engines,’’ ang year's sub- 
scription to Gas Energy, 28 Murray St., 
New York. 

FOOT Lathe—Screw  cutting—Reverse 
head—Compound —rest—Chuck—Tools—Dogs 
—Supplies. Rear of 209 E. 6th Ave., Cin- 
einnati, Ohio. 

BELTING—Bargains in Canvas Stitched 
and Rubber Thresher Belts. Harris Ma- 
chinery Company, Minneapolis, Minn. 


WANTED—Gasoline engine electric light- 
ing outfit complete, 10 to 25 lights, also 
dynamos, motors, gasoline engiies, ail 
types, 2 to 10 horsepower. Seattle En- 
gineering School, Seattle, Washington. 
LATHES, $65, $150, $225, $250; millers, 
$125 up; drills, punches, grinders, planers, 
gear cutter, wood shaper, stickers, 27” 

sander ; all bargains. Bicknell, 


planer, 
Janesville, 
DON'T that “‘good idea’’ in your 
head because you cannot develop it. My 
experience and machine shop can help you. 
Drop me a line S. Mason Fox, German- 
town, Philadelphia, Pa. 


VACUUM Cleaner Parts. Pumps, Tools, 
Hose, Tanks, etc., all sizes, at wholesale 


Write Koch Vacuum Machine Co., Ann 
Arbor, Mich. 
POLISHED German Silver 


Machinists” 
1 6 


oble & 


Pocket Rules, graduated 1/16, 
Three inch 25¢; four inch 35c. 
Westbrook, Hartford, Conn. 


BEFORE you_ buy, get our big bargain 
list of new and used gasoline engines, 1 
te 100 HP. Badger Motor Co., Milwaukee, 

vis. 


FLOUR, & FEED MILLING MACHINERY 
SPECIAL 


bargains in second-hand: At- 
tiriton mills, burr mills, crushers, corn 
shellers, bian dusters, dust collectors, _puri- 
fiers, reels, double, single, 2 and 3-pair 
high roller mills, sieve bolters, receiving 
separators, scourers, etc. Write for de- 
scription and prices. Sprout, Waldron & 
Co., P. O. Box 429, Muncy, Pa. 


BOATS AND LAUNCHES 


VERTICAL Boilers—1 and 1% H. P. 
$28 and $38 complete. Harris Machinery 
Company, Minneapolis, Minn. 


WE buy and sell all kinds Tron Wood- 
working, Tinners’ Machinery, Motors, etc. 
Molitor, 215 So. Clinton St., Chicago. 

SMALL jobbing foundry and machine 
shop for sale. Address J. W. Fischer, Fay- 
ette, Mo. 

FOR Sale—3 H. P. marine engine cheap. 
Joseph Busch, Maple Valley, Wash. 


FOR Sale-—14 inch Engine Lathe or 
trade in Automobile. Benjamin Skolaus. 
Westby, Wis. 

LATHE For Sale, Screw-Cutting Foot- 
Power, New, Cheap, 9x25”. Hayes, Union 
& Bircher, St. Louis, Mo. 


FOR Sale—12”x12” MHarrisburgh Ideal 
engine, $275. 25 H. P., four_cylinder, gaso- 
line motor truck engine, $150. Geo. J 
Adams, 39 South St., New York. 


LATHE for sale—For bargains in small 
lathes write South Bend Machine Tool Co., 
Dept. L., South Bend, Ind 

BARGAINS in_ rebuilt Palmer marine 
gasoline engines. Palmer Bros., 31 BE. 21st 
St.. New York. 


FOR Sale. New Waterman 3 hp. boat 


motor with boat fittings. Weight of en- 
gine, 55 Ibs. Price, complete, $50. Motor 
Car Supply Co., 1453 Mich. Ave., Chi ago. 


MOTOR RAFT Encyclopedia—A 
page book that tells 1001 things every mo- 
tor boatman should know. How to over- 
come engine troubles. Price $1, postpaid. 
Popular Mechanics Book Dept.. Chicago 

CHART of a_ modern submarine boat 
showing and naming over 200 parts. Size, 
14x28 inches. Printed on plate paper. 
Shows clearly and distinctly all the in- 


terior. Mailed in a tube for 25c. Popular 
Mechanics Book Dept., 318 W. Washing- 
ton St., Chicago. 


MANUFACTURING MACHINERY 


PUNCHES, dies, tools, 
perimental work. Inventions perfected. 
Light manufacturing solicited. Kirkman 
Die and Tool Works, 1809 Market, Den- 
ver, Colo. 

WE make dies, 
parts, and models. 
ture inventions on 
Write for estimate. 
Co., Lindsborg, Kans. 


models and ex- 


tools, special machine 
Perfect and manufac- 
contract, Do plating 
Hagsrom Bros. Mfg. 


FOR Sale—Cheap, 1 20-h.-p. New Era 
gasoline engine, in rst-class condition. 
The Mason Fence (Co., Leesburg, Ohio. 


MEN. 10 tools in our handle. Handy 
ocket kit for all uses. 50c postpaid. 
ighland Supp!vy Co., Box 484, Burling- 


ton, Ta. 


PATTERN makers! A book devoted to 
the principles of pattern and core making 
and molding. Written by G. H. Willard, 
a practical pattern maker of years experi- 
ence. This book, just published, treats the 
subject in @ much more simple, direct and 
effective manner than most books along this 
line. 224 pages, 312 illustrations. Price 
$1.00 postpaid. Popular Mechanics Book 
Dept., Chicago. 


SERIES of 7 lithographic models— 
Steamship, automobile, gas engine, steam 
engine, steam turbine, wireless telegraph 
and dynamo. Size 8x14 inches. All parts 


of these machines are shown and numbered 
to correspond to printed keys of names. 
Price each, 50 cents, postpaid or set a 
$3.00 postpaid. Popular Mechanics Book 
Dept., 318 W. Washington St.. Chicago. 


CASTINGS for wood tuming lathe, ma- 
chined ready to assemble, $2.50; including 
metal bed, $3.59. Smaller size, $1.50. 
Murray & Allender, 113 East Burl. St., 
Fairfield, Towa. 


PULLEYS, Gears, Sprockets, Shafting. 
Hangers; see page 144. W. A. Jones 


Foundry & Machine Co., Chicago. 
200 BUNSEN _ Burners, special type. 
Heats 1250°. Highly efficient. 


Each 
$1.50 prepaid. Wallace Herman, 112 Al- 
berta, Dayton, Ohio. 

CASTINGS for % hp. marine engine, 
$8. Murray & Allender, 113 East Burl. 
St., Fairfield, Ia. 


WE want a line of medium weight ma- 
chinery to manufacture on contract. Pat- 
tern work and special machinery built. J. 
T. Schaffer Mfg. Co., Rochester, N. es 

DIES, models and special metal articles 
accurately made. Inventions perfected, Ex- 
pert patent lawyers furnished. Metal Nov- 
elty Co., 1923 Olive St.. St. Louis, Mo. 

IRON brass and aluminum castings. 
Metal specialties. Patterns, models, polish- 
ing, plating and japanning. North Chi- 
cago Tool Works, North Chicago, Ill. 

WE make jigs, fixtures and tools for 
metal stamping, cutting and forming. Mc- 

Call Machine Works, Rochester, N. Y. 


WE make dies and tools, models, metal 
stampings and hardware specialties to or- 
der. A. Amundsen & Co., 542 W. Jack- 
son_Blvd., Chicago, Tl. 

WA ANTED—Good specialties or machinery 
to manufacture. A. & E. Bess, Hamilton, 
Ohio. 

AMERICAN Model and Tool Works, 617- 
631 W. Jackson Bivd., Chicago. We make 
models, tools, dies, molds, patterns and 
model parts. Expert gear cutting. Inven- 
tions developed and simplified. 


WE make working models of any de- 
scription, also tools, dies, punch-press 
work, and special machinery. Send us 
drawing or rough model for estimate. Send 
for catalogue of model supplies. The 
Pierce Model Works, 3405 Pierce Ave., 
Chicago, Til. 


MECHANICAL ENGINEERS 


INVENTIONS developed, 
ents, machinery 
Groak Engineering Co., 
ing, Chicago. 


drawings, pat- 
designed. Irwin D. 
Monadnock Build- 


FOR Sale—15 in. Sebastian screw cut- MACHINE Designing, Inventors’ ideas 
ting lathe with Chuck, set of Armstrong | developed. Working =. Mach- 
lathe tools also Goodell power hack saw. inery designed to order. » Abbott, 
Cost over $200, = sell for $120. Otto | Mechanical Engineer, yar Fonity Bldg. 
Hamele, East Otto, N. Y. Chicago. 

CASTINGS for 4 horse marine engine MACHINE designing, ideas 


$14. Murray & Allender, 
ington St., Fairfield, Iowa. 


113 East Burl- 


developed. 
E. B. 


High class work at lowest rates. 


Stauffer, Ephrata, Pa. 
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MOTION PICTURES 


“MAKE. your own films’’ of local inter- 
est—it will make your theater prominent 
by showing a local feature film from 
time to time. Buy the “Junior Profes- 
sional Outfit,” with which you can make 
films better than some of the manufacturers 
are turning out. The complete outfit 
can be bought outright, with full instruc- 
tions how to take, develop and print, my 
own patents, scores of highly satisfied 
customers. 23 greatest Jobbing labor- 


and mechanical workshop, special 
Films, ‘Titles, cameras rented, special 
lenses, projecting machines and single are 


dissolvers. All motion pictures and sup- 
plies, film stock, condensers, wire lugs, 
expert picture machine repairing. Write 
me at once on what you are interested— 
for catalegues. Eberhard Schneider, 219 
Second Avenue, near Aith St... New York. 


HAVE a local_motion picture taken. It 
will pay you. We make ‘em. ‘rite for 
terms. State how many feet you want. 
We do the rest. Moving picture cameras, 
and printers, bought, sold and exchanged. 
We rent Moving Picture Cameras. Spe- 
cial Event Film Mfg., 248 West 35th St., 
New York. 


“WRITE moving 


picture plays; $25 
weekly, spare time; literary ability unnec- 
essary; free particulars. Atlas Publishing 
Company, 340 Cincinnati, Ohio. 


WANTED—Picture Play Writers. Big 
pay. We'll teach you how. United Pic- 
ture Play Association, San Francisco, 


“WRITE Moving Picture Plays; good pay; 
booklet for pene. Photoplay, 214, Mid- 
dleport, 


FOR ee picture film, le foot, 
machines, $40. H. Davis, Watertown, Wis. 


WANTED 


WANTED—Active man in every 
To join this Society Carry its sick, acei- 
dent, death Benefits. Get friends to join. 
Spare time. $50 to $150 a month. Write, 
Box RN-293, Covington, Ky. 


SECONDHAND piano action course. E. 
A. M., T47 La Salle Ave Chicag», Til. 


WANTED. Canning factory at Seadrift, 
Tex., in the Gulf Coast section, on San 
Antonio Bay. Anyone interested please cor- 
respond with Secretary Commercial Club, 
Seadrift, Texas. 

WANTED. Press for forming sheet met- 
al. Power Hack Saw, Brazing forge. John 
Whisler, Gibson, Iowa. 


WANTED—A 


lodge. 


strong spring mechanism 


o run motion display—Send particulars. 
John Phillips, Jr., Mexia, Texas. 
FOR Cash, number four _ Rivett bench 


lathe. J. Mosher, Glendive, Montana. 


WANTED—Sample copies and advertis- 
ing rates of mail order publications. All 
publications carrying a_ classified section 
preferred. Johnson, 4250 N. Kimball Ave., 
hicago. 
WANTED—Good 
ments to manufacture on 
royalty. Specialists in metal forming. 
Hunt Mfg. Co., Westboro, ¥ 


~ WANTED—Mec hanical “Designing 

bairn, Assoc. Mem. Am. Soc. €. E 
Fai iks Bldg., Springfield, Ohio. 
WANTED— Victor phonograph and_rec- 


ords D. M. Leadbetter, Arbor Vitae, 
Wisconsin. 


ideas and improve- 


contract of 


VACUUM cleaners. All sizes and parts 
for stationary house plants or wagons. Buy 
your parts and assemble machine. Saves 
half. Koch Vacuum Machine Co., Ann 
Arbor, Mich. 

FOR sale, set of Printing plates in Col- 
ors; 12 different designs, can be used for 
any kind advertising propositions. Printed 
samples sent for lic A. Peter, 3 N. 
Sacramento Blvd., Chicago. 

FOR Sale. General merchandise busi- 
ness house, warehouses, wharf and tide- 
Tands. Particulars of Ralph Brueger, Nel- 
Washingtcn. 

Carlisle-Finch Toy 

Good 
Jacksonville, Fla 


ILLUSIONS and Magical secret 
Pink Stamp—Nixon, 455 First St., Brook- 
lyn, N. Y. 


FOR sale. National 
used less than one week. 
rent. Cost $90, take $40, 
Brookfield, Mo. 


MANDOLINBANJO, 
Watch, Hand Painted Tankard. Kelly, 1 
E. 22d, 4th Floor, Room 17, Chicago 

FOR Sale—Pneumatic Tire Bike Wagon, 
like new, 75 dollars. J. A. Stultz, Mari- 
etta, Pa. 

ELEC TRIC I Fans, 12 inches, D. C., $0.50; 
A. €., $11.50; guaranteed. Battery Fans, 
10 inches including 60 ampere hours stor 
age battery and finished brass parlor stand 
to closet battery and hold fan in any 
position, $14. Storage Batteries, first class 
6 volts, reliable 60 an e hours, $7.25. 
Cosmos Electric Co., 1: ‘. Liberty St., 
New_York 

~PRICYCLE for sale A Tinkham adult 
Tricycle all intact and in good running 
order except one tire needs slight repairs. 
Price $30, crated for shipment. A bar- 
gain. Address Oldest Furniture House, 


Box 33, St. Augustine, Fla. 


VACUUM Cleaner House installations 
or parts wholesale Koch Vacuum Ma- 
chine Co., Ann Arbor, Mich. 


SALE OR EXCHANGE 


FOR Sale or Exchange—Fine 
with case for 1/6 or %& hp. 110 volt di- 
rect current motor. Geo Heimgartner, 
5558 Ellis Ave.. Chicago, Ill! 

EXTRA fine Bleriot Moutioplane cost 
$1,000. Cash $2 or will trade for 
Show stuff. What Ben you? Herman A. 
De Vry Co., Tulsa, Okla. 

EXCHAN( 
for motorcyc 
Nebraska. 

GOOD Curtis twin cyl. motorcycle and 
moving picture outfit Will trade for late 
model automobile runabout. R. Loving, 
Center, Texas. 

EXCHANGE 1 cylinder 12 H. P. auto 
engine for motorcycle. A. Iledinger, Pen- 
sacola, Fla. ‘ 


~ Blectric Rail- 
Cheap. Box 478, 


vacuum cleaner, 
Alternating cur- 
Model Cleaners, 


25-year Elgin 


Set watch repairing ‘g tools 
F. E. Keller, Hallam, 


ROTARY printing press, $25, for type- 
writer. Shelly, Sheridan, Pa. 


BLACKSMITHS 


I GUARANTEE with Toy’s Modern Meth- 
ods on Steel Work, you can do all hard 
jobs easy. All welds will be solid, and 
all tools tempered to a standard, by col- 
ored tempering charts. That means better 
salaries and better positions. All for one 
dollar. Send for valuable samples free. 
W. M. Toy, Sidney, Ohio. 


FOR SALE 


DIAMONDS, WATCHES, JEWELRY 


VENEERS—1/30” 


1/30" 


quartered oak, 3c; 
mahogany, 5c; 3/16” poplar, 2%c; 
poplar, 3c per sq. ft., random widths 
18” and over by 24” and ‘up long. W. H. 
838 Jefferson Ave., 
ndlana, 


FOR SALE—One lot of re-built amet 
mechinery. Box 88, Hamilton, Ohio 


FOR Sale—General Store, good room; 
best location in town. A rare opportunity 
for man wanting to go into business. No 
better agricultural section in Ohio. Store 
at Jamestown, Ohio. Address owner. Van- 
derpool, Springfeld, Ohio. Will invoice 
about 


SAFET Gates for freight elevators. 
Fider Manufacturing Co., Indianapolis, In- 
diana. 


~ INTEREST in valuable invention to start 
manufacturing. Factory ready. Box 265, 
Barry, Illinois. 


BUY genuine perfect cut diamonds di- 
rect from the importer “ the lowest prices 
in the world: % carat, $8.25; % carat, 
$17.50; % carat, 345,00: “1 carat and over, 
Written contract to buy 
back every diamond for 90° in cash and 
allow full price paid on all exchanges. 
Send no money. We ship €. 0. D. privi- 
lege of examination without deposit and 
without obligating you to purchase. Send 
for big Basch Diamond Book, Free! Es 
tablished years, See our display ad on 
os 1: Address L. Basch & Co., Dept. 
E 340, State St.. Chicago, U. A 


EVERYBODY'S what? Interested and 
pleased with our new stick pins for gentle- 
men and ladies. Oxidized Silver or gilt 
finish, 4 designs. Daisy, Elk, Flower Girl 
and Stork. Introductory price 15 cts each. 
2 for 25 cts. All 4 for 50c postpaid. You 

5 and 75e each elsewhere. The En- 


pay 5c 
terprise Company, 204 Woolner Bldg., Pe- 
oria, TIL 


PATENTS FOR SALE 


MUST sell—Patent on very novel and 
practical commercial specialty. Can be 
made under contract at cost of Sc, re- 
tails for $1.00 through agents, mail order 
or dealers No experiment—proven success. 
Exceptional chance for young man with 
small capital Howe, Care of Brubaker, 
16 Monroe Ave., Grand Rapids, Mich 


F Cleaning Filter and Faucet com- 
bined A crying need in every house, yet 
so simple; permanent substitute fer com- 
mon faucets, durable, efficient, cheap: anti- 
splash, anti-freeze, anti-drip, Outright 
sale, royalty or mamifacturing bids for 
Mail Order business Fortune in it. Par- 
ticulars free. Guillemet, 3529 Mission St., 
San_ Francisco, Calif. 

FOR Sale, Patent No. 759679, combina- 
tion billing and day-book system, positively 
prevents errors, invented for private use 
but now ready to interest others. Address, 
men shank, Mt. Washington, Balto 


Co., Mc 

~ FOR Sale Patent No. 1,008,257 Wa- 
ter Motor. Will sell for cash or two pay- 
ments. Write for description of motor. 
Jose Gonzalez, No. 15, Water St., Laredo, 
Texas. 


FOR sale or royalty 


tent No. 
1,023,874. Sanitary drinking fountain at- 
tachment for hand pumps. For school 
pumps and public wells The law has 


ee a demand. Thos. J. Price, Oblong, 


SAFETY elevator (patented), 

turers investigate Ace 

inated Roussel 1101 Diamond Bank 
suilding, Pittsburgh, Pa. 


FOR Sale U. 8. ‘Patent on Exercising 
device for home or gymnasium. Nothing 
like it on the market. For particulars 
write Theodor Geisel, Springfield, Mass, 


manufac- 
idents entirely elim- 


AT ENT number 1, 024, 607 —Non-scald- 
ing tea kettle “Lid Agents article. 
Something new. ©. Turner, 300 Williams 
Ave., Portland, Oregon 


FIVE (5) new patents on ) different kinds 
of concrete machinery for sale cheap on 
account of poor health Wm. L. Keller, 
Keamey, Nebr. 


FOUR patents | on “cooking utensils, cheap. 
Address, with stamp, Mary French, 
Clyde, Ohio. 


FAN Attac hment for Sewing Machines. 
Rh »bert Landers, Blue Rapids, Kans 

FOR Sal Patent; Automobile Fender. 
Seppala, 2466 Aubert Ave., Chicago 


PATENTED whip lock. If 
write George Lipp, Allen, Nebr 


interested 
FOR sale. Herse shoe patent. 
Hi alsted St., Chicago 


POR Sale— -U Patent, combined bevel 
square and framing tool; perfect and prac- 
tical tool. Good specialty. For informa- 
tion write M. Renner, 2330 N. Clark S&t., 
Chicago 

OUTRIGHT or royalty No. 1,021.6! 
Only artificial bait with ,dnvisible hooks. 
Weedless. Also No 028. Address 
Nordlund 538 Ave., Chi- 

Cago, 1 li. c/o )_ Peterson. 

PATENTS | for sale on Cooperage Ma- 
chinery Nos. 942,081; 980,967 : 
1,004,540. Machines in cperation 
saving over Twenty Dollars per day R. 
Kinyon, 730 West_ 64th St., Chicago 

FOR Sale—U. 8. Patent No. 986,289 for 
door and sash holding means. Rion Hoel, 
444 Hubbard, Detroit, Mich 


FOR Sale—Pat. 


. rights, cash or royalty 
on power manure loader. A good proposi- 
tion for manufacturing companies Address 
Verne 1] Hensley, Central City, Nebraska 


~ FOR Sale—U. 8. Canadian Patent 
Packingless Glebe valve: something new 
test offer takes it. A. I Kerbaugh, 
1519% Chew _St., Allentown 

FOR Sale U. 8. Patent 
1,026,034 Bak ers Peel. If interested write 
F. A. Hanel, 3016 48 Los Angeles, 
California. 

JUST patented, adjustable window shade 
and curtain pole hanger. No screws or 
nalls. Put on or off in a second will 
consider manufacturers rights royalty price 
on dies and to manufacture for us. Pho- 
tographs free. Fagan & Co., Barnesboro, 


PATENTED—Burglar proof window lock 
for sale cheap. Splendid money maker. 
Address F. T. Feicht, 802 Louls Ave, 
Canton, Ohio. 
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FOR sale, patents on the only exposure 
meter of value ever invented. Wanted 
capital to E. Wood- 
worth, Lacolle, Quebec 


WILL sell patent just allowed and com- 


mercially good, cheap. Address Box 55, 
Clay Center, Kan. 


DISH washer, ‘boomer, money maker, 
cheap. G. Krieger, Wooster, Ohio. 
PATENTS 


FIND Out For Yourself what to_ invent 
and how to protect it. My book, ‘‘Invent- 
ors’ Universal Educator,’’ covers the mat- 
ter from A to Z; also gives 600 Mechan- 
ical Movements and 50 Perpetual Motions. 
Price $1.00, postage ‘ree. Money returned 
if not more than satisfactory. F. G. Die- 
terich, 651 Ouray Bldg., Washington, D. C. 

“MR. Inventor: Let us co-operate with 
fou in manufacturing and marketing your 


vention. Sheet Metal Specialty Co., Go- 
WANTED, a Company to manufacture 


and market my improved patent insulator 
Patent No. 1,009,810, for telegraph and 
telephone lines. Sale of insulators un- 
limited. Foreign patents apotied for. Ad- 
dress, T. H. Watkins, Wakpé 
PATENTS. sketch 
Free Advice on Patentabili 
ing, truth about Prizes. ‘o Patent, No 
pay,”’ sent Free. John J. Taompsen, Pat. 
Atty., Box P, 1110 F S&t., Washington, 
District of Columbia. ‘tw 
PATENTS build fortunes for you. Our 
free booklets tell how, what to invent, and 
how to choose an attorney. Best bank 
and other references. All business strictly 
confidential. Write today. D. Swift & 
Co, 317 Seventh St., Washington, DC. 
INVENTORS- bend copy of your patent, 
ete., and we will send contracts outlining 
our special offer to market your a ag 


or model for 
- Book tell- 


Atlant upply_Co., Long Branch 
PATENTS secured—Reports on patent- 
ability, validity and infringement. Patent 


suits conducted. C, 
Washington, D. C. 

“SEND For Free Booklet, All About Pat- 
ents and Their Cost. Shepherd & Camp- 
bell, Patent Attorneys, 500A Victor Bldg., 
Washington, D. C. 

INVENTIONS Patented free—marketed 
on commission. Address Inventors’ Agency, 
Chicago, Ill. Also valuable inventions for 
sale tc 

PAT TABLE ideas wanted—Send_ for 
3 free books. Richard B. Owen, 30 Owen 
Bldg., Wash., D. C. 

INVENTIONS patented free; sold on 
commission. Fine inventions for sale. 
Adam _ Fisher, 61-3, St. Louis, Mo 

WE sell patents. Established ten years. 
To buy or having one to sell write Charles 
A. Scott_Co., 1096 Granite Bldg., Roches- 
ter, N. Y. 


Parker, 910 G St, 


PATENTS without advance attorney's 
fees. Send sketch for free report. Books 
free. Fuller & Fuller, Washington, D. C. 


PATENT ATTORNEYS 


PATENTS obtained, trade marks regis- 
tered. Copyrights entered. Thirty years’ 
active practice. Experienced, personal, 
high- class service Address Siggers & Sig- 
ers Patent Lawyers, Suite 15 N. U. 

ldg., Washington, D. C. 


PATENTS procured and positively sold 
if the idea has merit; all countries; satis- 
fied clients my best references; a good in- 
vention properly protected by patent should 
prove very profitable to the inventor; pro- 
tect your business against competition by 
patenting any new manufacture, process, 
formula, or article associated with it. cap- 
ttalize your ideas, perfect, patent and mar- 
ket your new ideas; send sketch today, 
book free. H. Sanders, 7 Crilly Building, 
Chicago, Tl. 


“PATENTS and Patent Possibilities,”” is 
& 72-page treatise which tells all about 
tents. what to invent and where to sell 
It gives honest advice to inventors, and 

is f full of ng mg and interesting informa- 
Write r_it today It is free. H. 

905 MeLachien *plag.. Washington, 


<< in good ideas. My patents get 
it for the inventor. Twenty years’ experi- 
ence. Fees low—payments liberal. ‘‘The 
Truth About Patents’ sent free. Jas. R. 
Mansfield. Dept A, Washington, D. C. 

MONEY In Ideas—My book ‘‘The In- 
ventors’ Assistant,’’ tells how to get it out. 
Mailed free. Henry N. Copp, Registered 
Patent Attorneys, 51 Washington, D. C. 


PATENT Books Mailed Free—showing 
100 mechanical movements invaluable to in- 
ventors and mechanics—and telling what 
is patentable, how to obtain patent or 
partner, etc. Free on request. Chas E. 
Brock, 701 Eighth St., Washington, D. C. 


PATENTS Bring Riches when of value. 
Our free books cover the subject in a thor- 
ough manner. We give persenal service. 
Wide experience. Trade Marks Registered. 
Writ today. Beeler & Robb, 211 McGill 
Bldg., Washington, D.C. 


PATENTS—Herbert Jenner, patent at- 
torney and mechanical expert, 608 F. St., 
Washington, D. C., established 1883. I 
make a free examination and report if a 
patent can be had oe exactly what it 
will cost. Send for circular. 


PATENTS of Value. Prompt and effi- 
cient service. No misleading inducements. 
Expert in Mechanics. Book of Advice and 
Patent Office Rules free. Clements & 
Clements, Patent Attorneys, 704 Colorado 
Bldg., Washington, 


“PATENT books on How to Obtain and 
Sell Patents, containing exhaustive infor- 
mation on these subjects, with 100 me- 
chanical movements, mailed free on re- 
quest. F. G. Dieterich & Campane. 600 
Ouray _Bldg., Washington, D. 

WANTED—People_ with ideas. 
Ideas have made fortunes. If your in- 
vention has merit, protect it—turn it into 
money. My free ‘booklet tells how. Write 
today. Wm. N. Roach, Jr., 502 Metzerott 
Bidg., ington, D. C. 


“PATENTS secured or fee 


returned. 
Send sketch for Free Expert Search and 
Report as to patentability. Books on in- 
Veutions and patents reference book 
sent free. John S. Duffie & Co., Dept. 1, 
w ashington, D, Cc. 

“PROTECT your ideas. Inventor's Primer 
free. Free search and contingent fees. 
Milo B. Stevens & © estab. 1864. 685 
* Washington; 
Chicago. Guarantee 
ter. 

PATENT what you invent—It may be 
valuable. Write me. No attorney's fee un- 
til patent ig allowed. Estab. 1882. ‘“‘In- 
yentor's Guide’’ free. Franklin H. Hough, 
22 Loan & Trust Bldg., Washington, 
Distriet_of_Columbia. 


“THE Patentome is instructive and in- 
teresting. A liberal education in patents. 
Free on request. Established 6 An- 
derson & Son, Patent Solicitors, 7G 
Street, Washington, D. C. 


“PATE NTS that protect and pay. Advice 
and books free. Kates reasonable—highest 
references; best results. Watson E. Cole- 
man. Patent Lawyer, 622 F St., N. W., 
Wa hington, 

& PARKER, Patent Attorney, {10 
G St... Washington, D. C. Inventor’s hand- 
book **Protecting, Exploiting and Selling 
Inventions,’’ sent free upon request. 

SE 0 ee booklet. All about Pat- 
ents ‘and Their Cost. Shepherd & Camp- 
bell, Patent Attorneys, 500A Victor Bldg., 

PATENTABLE ideas wanted—Send_ for 
8 free books. Richard B. Owen, 30 Owen 
Bldg. _ Washington, D. 4 

IMPORTANT Notice—Read my my page e ad 
on page 114, Advertising Section of this 
magazine, relative to patents, trade-marks, 
etc. Special offer contained in the ad. 
E. E. Vrooman, Patent Lawyer, Washing- 
ton, D. C. 

FREE legal protection till patenting, be- 
sides advantages offered by best attorneys. 
Mail description. Edward P. Thompson, 
M. E. (registered as reliable and compe- 
tent in U. S. Patent Office) 504 F, Victor 


B 1k ‘ashington, D. 
trade marks, etc., 


by Bankers Regis- 


PATENTS, secured 
and sold, send for our free book and terms, 
practice in all courts. Williamson & Wil- 
liamson, 1 P-Arch_St.. _Phila., Pa. 

NO attorney’s fees until p patent t_ allowed. 
Free search as books. Fuller & Fuller, 
Washington, D 

I PROCURE =x protecting patents; 
rates reasonable; free information. Benja- 
min Roman, | Park Row vy_Bidg., New_York. 

MEN of Ideas and_ inventive ability, 
write to Randolph & Briscoe, Patent At- 
torneys, bag Street Northwest, Washing- 
ton, D. for list inventions wanted, and 
prizes offered by leading manufacturers. 


REAL ESTATE—FARM LANDS 


WRTE for description and prices of 
over 65 improved farms and 15,000 acres 
of wild land in dairy belt of Wisconsin. 
L. Rivard, Turtle Lake, Wis. 


Monadnock Bik., . 


$5 MONTHLY Buys Suburban Farm. 
Near Houston, Railroad and Shell Boule- 
vard. Fruit, truck, or poultry farms near 
suburban station, only 35 minutes from the 
City of Houston, near Shell Boulevard di- 
rect to the city. Beautiful location. rich 
soil, plenty of rainfall, fine climate, two 
and three crops a year of potatoes, toma- 
toes, cabbage, and other vegetables which 
net growers from $100 to $300 per acre. 
Fine strawberry country, also in orange 
and fig belt, and is splendid poultry coun- 
try. Live where you have a cash market 
in the city for everything you grow. Only 
a_few five and ten acre farms at $50 and 
$55 an acre, no interest, no taxes. Five 
acres $5 cash and $5 .monthly—ten acres 
$10 cash and $10 monthly. Write today 
before all are a _ This is your chance 
to own a _ home. W. Hah! & Co., 
Owners, 705 Bank Bldg., 
Houston, Texas. 


BUY you a home. I can sell you a 
choice home, farm or timber tract in any 
state at a price that will please you. Dont 
fail to write to-day, stating where you 
wish to buy. Address S. P. Seawell, Rock- 
ingham, N. C., Route _No, . 2 


WANTED—Good motorcycle as part pay- 
ment on some splendid cheap land in 
Itasca County, Minnesota. Can locate a 
few homesteaders. Ralph Richards, Deer 
River, Minn. 


CASH for your business or real estate. 
I bring buyers and sellers together. No 
matter where located if you want to buy, 
sell or trade, any kind of business or prop- 
erty, write me. Established 1881. Frank 
P. Cleveland, 1508 Adams Express Build- 
ing, Chicago, Illinois. 

DELAWARE Farms. Money making 
farms throughout the entire state, $15 an 
acre up; live-stock, implements and crops 
often included. We offer best bargains, 
buyer’s railroad fare. Catalog 
free. Ford & Reis, Inc., Dept. 3, Wil- 


WANTED—Men to become independent 
farmers North Carolina. 
Nation's Spot.’ A card brings 
information. Carolina Trucking Develop- 
ment Co., 812 Southern Bldg., Wilming- 
ton, N. C. 

380 ACRES good buildings, 200 acres in 
crops; rich black soil, only $37 per acre. 
160-acre farm, highly improved, electric 
light, fine bank, Worth, $12,- 
000. J Gran Haven ick 

Sale in the 
Apply to Dr. M. L. 


HO and Lands 
Valley of Virginia. 
Garrison, Front Royal, 

MAP—and all about eee home- 
steads, farm, fruit lands—l5c. Hubert 
Hall, Waldron, Arkansas. 


TO finish my home must_ sell my ten 
acres Florida Everglades, Richest Soil, 
Finest Climate, $35 per acre. H. M. Davis, 
Ft. Lauderdale, Florida. 

250 ACRES—An up-to-date farm, good 
buildings, $5,000. Billings Farm Agency, 
Apalachin, New York. ia 

DESIRABLE farming and grazing lands. 
$6 up. Barnes, Pierre, South Dakota 

TO sell your property write Northwestern 

ness Agency, Minneapolis. 
.L your property quickly for cash, no 
matter where located. Don't pay big com- 
sions. Particulars free. Real Estate 
Salesman Co., Desk B, Lincoln, Nebr. 

YOUR Brooklyn property sold for cash, 
Immediate results. Green Bros., 1517 New- 
kirk Ave., Brooklyn, 

FARMS bought, sold, exchanged. No 
matter where located. Chas. Phildius, 388 
Pleasant Ave., New York. 

FOR Sale—160 acres of timber land, two 
miles of railroad. Apply to Thos. 8. 
Carlton, Arcadia, Fla. 


DOGS—POULTRY—LIVE STOCK 


A_ GUARANTEED talking Parrot for 
$3.98. Safe arrival guaranteed anywhere. 
Two cent stamp for special offers on younz 
hand raised parrots, mailed by Edwards 
Bird Store, Detroit, Mich. es 

AIREDALE Terriers and Scotch Collies 
—Pups, Brood Matrons—Make your wants 
known. Stud Dogs. R. L. Savage, St. 
Charles, Tl. 


[S—World’s best. Registered pups, 
$10. Catalogue free, Shirley’s Collies, 
Brownsburg, Ind. 

BARGAINS. Thirty breeds dogs, stock, 
catalog. Catalpa_Kennells, Shelbyville, Ky. 

WHITE china geese eggs for hatching, 
$2 per 6, $4 per 12. Iver Rinholds, R. 1, 
Box 22, Forest Lake, Minn. 
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CLOSING Out Sale _ registered brood 
bitch Setters, one grand stud, twenty pup- 
pies—several pure Liewellyns. Such blood 
as Whitestone, Gleam, — ete. Ad- 
dress Ed. Woodin. Kirksville 

BUFF Wyandotte eggs and pirds. F. E. 
Hartwell, Cannonsburg, Mich. 

REGISTERED English Bloodhounds— 
Puppies and grown dogs, best blood. Max 
J. K Kennedy, Freedonia, Kans. 


“HOUNDS, bear, wolf, Deer, cat, fox and 
bloodhounds. 50 page illustrated catalogue, 
five-cent stamp. Rookwood Kennels, Lex- 
ington, K 

“FOR sale. Thoroughbred pit bull terrier 
pups, pedigreed and eligible to registra- 
tion. Address Horton & Horan, 819% Gar- 
rison Ave., Ft. Smith, Ark. 


FORMULAS 


3,000 FORMULAS, new edition and Di- 
gest publishing 100 formulas, etc., month- 
ly, one year, 50c. Digest, Grand Rapids, 
Michigan. 

SOLDER and flux combined—in paste 
form. Formula 10c (coin). R. Knox, 317 
N. Sheridan, Colo. Springs, Colo. 

FORMULA for removing ink stains from 
any kind of cloth without injury. Guar- 
anteed. Price $1. Lander Cleaning Works, 
Box 112, Lander, Wyo. 

BOILER Incrustations Prevented. New 
effective formula, $1. A. Levering, 3612 
Stokley St., Phila. Pa. 

SILVERING Mirrors Formula, and one 
year’s subscription to Digest, 25c. Digest, 
Grand Rapids, Mich. 

SEND 35c stamps—Morgan’s book of 
over 500 valuable formulas, trade secrets, 
etc. The Morgan Press, 17 Harvard Place, 


* Boston. 


200 FORMULAS and _ Digest publishing 
100 formuals, ete., monthly, one year 25c. 
Digest, Grand Rapids, Mich 

FORMULA for making Flexible Mirrors 
and Duplicator, 15c both. Hamblett, 10 
Ellingsburg St., Lowell, Mass. 

FOR removing grease oll, etc., cheap, 
invaluable to machinists, 25c—guaranteed. 
Chemist, Box 543, Pulaski, Virginia. 

Edjition 3,100 Formulas 
Scientific Book Shop, Syracuse, We 

500 VALU ae E formulas, 25c. Process 
Company, Ft. Dearborn Bldg., Chi- 
cago, TIL =" 

FOR goodness sake grab it. Nearly 400 
formulas sent postpaid for 20c. Absolute 
satisfaction. Send at once to Johnson & 
Co., Box 231, Phoenix, Ariz. 


FOR MEN 


u trousers with the L. & 
N. 4 N. meets the increasing 
dema for durable and comfortable 
belt. Invisible, nonslipping, natural fit- 
ting, and quickly attached or detached. 
Sold only by agents or postpaid for 
Send for descriptive circular. L. & N. Belt 
1257 _N. Clark, Chicago, Tl. 
WANTED—Active man in every lodge. 
To join this Society. Carry its sick, acci- 
dent, death Benefits. Get friends to join. 
Spare time. $50 to $150 a month. Write. 
Box RP-293, Covington, Ky. 


FOR sale. Latest model Conn B. flat 
cornet, silver plated, nearly new. Price, 
$35. C. P. Taylor, Norwalk, Cénn 


FOR THE HOME 


SEND Photo of Child or any Home pet. 
Cat, Dog, Horse, etc., and will return 
beautiful Water Color sketch of same for 
$2. Not a Dive aphic enlargement. Ex- 
amine! if pleased send money, if not re- 
turn sketch to W. C.. care of J. E. Burck- 
hardt, Neptune Avenue, Coney Island, New 
York. 


METAL Work and Etching—A_ %6-page 
handbook for art metal workers telling how 
to make a great variety of useful and or- 
namental objects such as desk sets, arts- 
crafts jewelry, etc. Price, 50c, postpaid. 
Popular Mechanics Book Dept., Chicago. 


BEAUTIFUL arts-crafts lamps.—Any- 
one can make them out of paper, card- 
board and wood. 16 designs. Inexpensive 
yet artistic. Complete book of instructions 
Price, 50c, postpaid. Popular Mechanics 
Book Dept., Chicago 


MAKE your own mission furniture at 
the minimum of expense. Our 2 books 
**Mission Furniture. How to Make It,” 
Parts i and 2, tell in plain, simple lan- 
guage just how to make 50 different pieces. 
Full dimensioned working drawings and 
half tones of finished articles. Price, 50 
cents each or $1.00 for the two volumes, 
postpaid. Popular Mechanics Book Dept., 
Chicago. 


STAMPS. 100, all different, free. Post- 
age 2c. Mention paper, Quaker Stamp 
Co., Toledo, Ohio 

STAMPS—105 China, eic., stamp dic- 
tionary and list, 2c. Bullard, Sta. A, Bos- 
ton. 


FREE! 100 Stamps for 2c postage and 
2 collectors’ names. “Hawkins” Raton, 
New Mexico, 

1000 DIFFERENT stamps mounted for 
$3.20. Vermont Stamp Co., Brattleboro, 
Vermont. 


MEXIt Revenues—50 different, 18¢; 
100, 50c; 25 $2.50. Homburger, 101 W. 
80, New York. 

COINS—20 different foreign, 25c; 5 dif- 
ferent Confederate state bills, 15c. Retail 
price lists free. 150 page premium coin 
book, 25« F. L. Toupal Co., Chicago 
Heights, inl. 


5 FRENCH Colonial Stamps for names 
of two collectors and 2 cent postage. Cata- 
logues free. Approvals 50% 
Sample copy Stamp and Coin Collector 
free. A. Kraus, 602 Kraus Bldg., Mil- 
waukee, Wis. 


OLD_ Coins for Sale—5 different, lve. 
L. J. Mathewson, Waubay, 8. D. 


DANDY Stamps 112, Japan, ete., 5e. 
Guy Dustman, ‘Urbana, Tndiana. 
COINS—Eight different foreign, 10c; 20 


different, 25c. Robert Blakely, Prescott, 
Arkansas. 


GAMES AND ENTERTAINMENTS 


MUSIC 


MAGICIAN’S Bargains: Magician's 
Rising Cards, 30c; Magician’s Trick Deck, 
20c; Magic Die Through Hat, 20c; Vanish 
ing Cards, 15c: Vanishing Handkerchief. 
l5e: 84 New Card Tricks, 8c; 250 Magic 

3 5 Illustrated Catalogue free. 
Eagle Magic Company, Minneapolis, Minn. 
Wholesale and Retail 


STINK Them Out—Itching Powder-Rub- 
ber Tacks, l0c each; Sooner Dogs, 1l5c; 
Trembling Turtle, 5c. Latest Novelties Out. 
Lake Sales Co., Port Clinton, O. 


LATEST domestic and imported nov 
ties, jokers, magic tricks, puzzles, etc 
‘ustrated catalogue free. Joseph Sainten, 
203 Court St., Brockton, Mass 


MAGIC Tricks, Books & Supplies. 
Largest line in the world. Amateurs sup- 
plied as_ well as the Great Professionals. 
Easy. Interesting. Entertaining. Mam- 
moth, illustrated, Professional catalogue of 
clever tricks for the pocket, parlor and 
stage, price ten cents. The old reliable 
firm. Read & Covert, 821 East 43d St., 
Chicago, Tlinois. 


FREE—1912 magic catalogue, 208 pages, 
$50 illustrations, 800 tricks, puzzles, illu- 
sions for parlor or stage entertainment. 
Send 6c stamps for particulars and sam- 
ple pocket trick. Buy direct from the man- 
ufacturer, cheaper and better apparatus. 
Wholesale Magic Co., 270 W. 39th S8St., 
New York. 


WIGS and Makeups for Theatrical and 
Street Use. Percy Ewing, Decatur, Tl. 


LEARN ventriloquism at home. Particu- 


lars for stamp. M. Bailey, Box 253, St. 
Paul, Minn. 


SAFETY razor blades sterilized and 
sharpened bgp nnd than new; 2 cents each. 
Five years’ success. § 
and circular. Electro Stropping Co., 153 
Shelby St., Detroit, Mich. 


105 GOOD tricks, with 3 30c. 
N. 


Joklein, 1193 Broadway, 


250 TRICKS, $.10. Magic. 5225 Lexing- 
ton Ave., Chicago, TI. 


SAFETY, Razors honed and _stropped. 
Guaranteed perfect; 25¢ dozen. Robert 
Prowell Hardware, Birmingham, Alabama. 

DISCARD your unsightly suspenders, and 
wear a Ko-Ko-Mo Suspender Belt. Keeps 
the shirt from ‘‘crawling up” at,the same 
time supports trousers perfectly. Is worn 
successfully when all other belts fail. See 
cut on page 126. Ve will send belt pre- 
— for 50c. Kokomo Belt Co., Kokomo, 
hd. 

MEN’S hose! Four pairs guaranteed 
holeproof four months $1. Sizes 9% to 
11%. _ Balck, navy, tan or slate. Kant 
Tear Hosiery Co., Pottstown, Pa. 


PATENT retort pipe cleaner. It really 
your pipe. Sample lic. Particu- 
lars free. Hubert, 8 Morris Crescent, 
Yonkers, N. Y. 


PIANOS—MUSICAL INSTRUMENTS 


STRADIVARIUS Violin, excellent toned, 
good bow and case for sale cheap. Sent 
on trial. Miss Bertha Mardes, Route 5, 
Rosedale, Kansas. 


RARE COINS AND STAMPS 


STAMPS free—8 different Costa Rica, 
or 3 different Soudan (camel), blg stamp 
lists, etc., for 2c postage. If you collect 
stamps, write us. Old collections bought. 
W. C. Phillips & Co., Glastonbury, Conn 


$3.00 PAID for the rare 1856 cent; 
$25.00 for the rare silver dollar of 1858. 
Keep money dated before 1890, and send 
10 centse for new coin value book. A. H. 
Kraus, 209 Kraus Bldg., Milwaukee, Wis. 


FREE—200 Foreign Stamps, including 
Guadeloupe, Canton, Senegal, Gwalior, 
Morocco, etc., 4c (stamps) postage. Amer- 
ican Stamps bought; buying  10c. 
Lightbown’s Stamp Co., Southsea, England. 


LEARN piano playing and music easily 
and correctly from beginning to advanced. 
My copyrighted book positively shows how. 
Seales, Chords, Modulations, Progressions, 
with gems from ‘‘Carmen,” ‘“‘Trovatore,’’ 
*“‘Lohengrin,’’ “‘Lucia,”’ ete quickly mas- 
tered. Text complete, registered mail, 75c. 
Strohm, 326 Audubon Ave., New 
York. 

IF you want the latest sheet music and 
a better assortment for less money than 
elsewhere, write for our catalog. Semple’a 
Music House, 204 West Ave., Norwalk, 
Connecticut. 


POINT Light March and Two Step. 


Latest instrumental hit. Ten cents. Rob- 
inson, Publishers. Warren, Maine. 


ANY Popular Sheet Music you want. 
No matter where published, we will send 
postpaid for l5e per copy. Willis Wood- 
ward & Co., 1197 Broadway, New York. 


“CARNATION Day.’ Just published. 
Dedicated to Miss Anna Jarvis, founder 
of Mother's Day; suitable for church and 
home. Good words, pleasing music, every- 
body should have this. Te copy. Robert 
Baxter, 227 Sansom St., Philadelphia. 

COMPOSERS—Song-writers: I can give 
valuable information on publishing your 
production. Prespectus. Wrightsman, 120 
Bryant St., Wash., D. C 


RAG-TIME piano playing taught by 


mail. Book free. Christensen, 84 Audi- 
torlum Bldg., Chicago. 


DO you want your songs published free 
by reliable Publishers? Write us for par- 
ticulars, Imperial Arr. Co., Suite 84, No. 
25 W. 42nd St., New York. 


SINGERS: 50 latest songs with music, 
10c; to advertise. Needham Music House, 
61-13, St. Louis, Mo 


THE Secret of Song Writing, book- 
let full of useful information by an ex- 
pert. 25¢ postpaid Chas. Metz, 306 East 
88th St., New York 


POETS, authors: Get cash for your 
songs and stories. Music Sales Co., 61-4, 
St. Louls, Mo 


NEW song hits! “By gone Days.”” 
“Dream of Loved One,” l5c each. Effie 
BE. Wheelock, Rushmore, Minn 


SONG poems “wanted Cash or royalty 
to you. Needham Music House, 61-5, St. 
Louis, Mo. 

TITANIC song, “Just ag the Boat Went 
Down,” also “Submarine Swing.” both 
30c postpaid. Marvin Lee, 414 State St., 
Chicago. 


24 VARIETIES Cuban stamps 10 cents. 
List of 6,000 low-priced stamps free. 
Chambers amp Co., 111 P. Nassau St., 
New York City a 

PACKET of 23 stamps: no two coun- 
tries alike, 500 hinges. Set of $' and $2 
U. 8. Rev., all for 5c. Miami Stamp 
Co., Toledo, Ohio. 


LATEST song hit, “The Wreck of the 
Titanic,’”’ 12c postpaid. Macrini, 70 Mott 
St.. New York City. 


ALL the favorite old songs. Words and 
music complete in book form with at- 
tractive cover; size 7%x9% inches; 
value. Price 50 cents, postpaid. 
Mechanics Book Dept., Chicago. 


Popular 
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TELEGRAPHY TYPEWRITERS AND SUPPLIES 
TELEGRAPHY—Morse and_ wireless— GENUINE typewriter bargains, no mat- 
Railway Accounting (Station Agency) ter what make, will quote you lowest prices 
taught quickly R. Ff Dispatches and | and easiest terms. Write for big bargain 


Western Union Wires and complete Wire- 
less Station in school. Splendid oppor- 
tunities—graduates assisted. Living ex- 
penses low—may be earned. Largest and 
oldest school—established 37 years. In- 
vestment 000.00. Correspondence courses 


also. gue free. Dodge's Telegraph 
& Railway Institute, 15th St.. Valparaiso, 
Indiana. 

TELEGRAPHY taught in shortest 


possible time. The Omnigraph Automatic 
Transmitter combined with standard key 
and sounder. Sends you telegraph mes- 
sages at any speed just as an expert oper- 
ator would. Five styles, $2 up, circular 
free. Omnigraph Mfg. Co., 41 G. Cort- 
land St., New York. 


list and catalogue 17. L. 
Devonshire St., Boston. 
TYPEWRITERS—Every kind on_ the 
market. Write today for best bargain you 
ever secured. Shipped anywhere on ap- 
proval, $10 up. Fletcher Typewriter Co., 


Peabody, 278 


207 N. 7th St., St. Louis, Mo. 
REMINGTON _ typewriter, $12; Cali- 
graphs, $6; Hammonds, Yost, Densmores, 


$10; Smith Premiers and Jewetts, $15; 
Olivers, Underwoods, L. C. Smith and Roy- 
als, $25. Fifteen days’ free trial and one 
get our prices. Harlem Typewriter Ex- 
change, Dept. P. M., No. 217 West 125th 
year’s guarantee; don’t purchase until you 
St., New York. 


LEARN Telegraphy. We secure you a 


TYPEWRITER os ee for any make of 


position. Railroad Wires in School. Cat- | machine, four for $1. Carbon paper, $1 
alogue Free. North-Western Telegraph | per hundred. Guaranteed. Peerless Rib- 
School, Eau Claire, Wis. bon Co., 217 West 125th St., N. Y. City. 

- 0 up. en days free trial, Guaranteec 
WORNOUT Dry Batteries Made mal 
than new for 3c. Instructions, 20c.  Wil- two years. Express prepaid. Price list 


lamack, Grampian, Pa. 

SPARK coils in parts—We repair coils, 
magnetos, etc. Send for circulars. Elec- 
trica al Testing Co., Peoria, 1. 

“RENEW old dry batteries; 
structions. guaranteed. 
Arch, Philadelphia. 


WIRELESS 


RECEIVING Apparatus; Variable Con- 
receiving transformer, $8; 2,000 


complete in- 
Clark, 2030 


ohm receivers, double complete, de- 
tector, $3.50; all guaranteed. Investigate. 
Wm. J. Murdock Co., 10 Carter St., Chel- 
sea, Mass. 


WIRELESS Set, How to Make—‘6-page 
book telling bow to construct at small 
cost an outfit suitable for transmiting four 
or five miles. Price 50 cents, postpaid. 
Popular Mechanics Book Dept., Chicago. 

ETHERIC Wireless Co., 80 W. 124th 
t., New York. Complete receiving sets 
from $2. 1” spark, coil, $2.75. Complete 
head phones, $2. Catalogue, 3c. 

TWO wireless sets 3” Ruhmkoff Induc- 
tion Coils, bargain at $20 each. W. F. 
Troughton, St. 


Joseph, Mo. 
PRINTING AND ENGRAVING 


PRINTING—500 either envelopes, note- 
3 90c; 1,000, $1.40; 1,000 cir- 
linen finish letterheads or 
$1.2 0, $2.15; 1,000 type- 
letters, "$1.45. Samples. “The 
Model.’’ Manchester, Iowa. 
PERFECTION Maultigraphed form _let- 
ters are perfect imitations. 1,000, $3, or 
500, $2. Including stock, letter, head— 
delivered in  U. Send for specimens. 
Perfection Letter Company, Washington 
St.. Muncie, Indiana. 
“MULTIGRAPHING.” Perfect. 
typewritten letters, Also postcards, price- 
lists, notices, ete. Reasonable prices. 
Lulu VD. Springer, 212 W. Taylor St., 
Shelbyville, Ind. 
~ PRINTING {ype, supplies. Cat- 
alog free. L. M. roll & Co., 326 
Madison St., 


genuine 


free. Frank Payne Rosedale 


Branch, Kansas City, 


Company, 
Kansas. 


EARN $15 to $25 a weck as our mail 
order dealers. Right from your own home. 
Hold your position until entise time is re- 
quired. We are manufacturers and owners 
of patented just-in-season, repeat order 
specialties. If you are just starting a mail 
order business or if already established, 
you can’t afford not to handle our Patented 
Money Making Getters. We sell and fur- 
nish everything. No canvassing. Small 
capital. Experience unnecessary. 
today for Latest Patented Leader and 
Manufacturers’ Easy Selling (copyright) 
Mail Order Plan backed up by ‘Whole 
Truth” positive proof and sworn statement. 

M. Pease Mfg. Co., 552 Pease Bldg., 
Michigan St., Buffalo, N. Y. 

THE Stanley Patent Safety Purse. best 
on the market. Cover fits the hand and 
forms a till to make change. All leather, 
best Russian calf. Postpaid 75 cents. 
Guaranteed. Am. Purse Mfg. Co., Belling- 
ham, Wash 

WANTED—Active man in every 
To join this Society. 
dent, death Benefits. Get friends to join. 
Spare time. $50 to $150 a month. Write, 
Box RQ-293, Covington, Ky. 

BROTHER—Accidentally 
will cure tobacco habit. Gladly send par- 
ticulars. F. Stokes, Mohawk, Florida. 


lodge. 
Carry its sick, acci- 


discovered root 


REMINGTON, late model, 
Cost $100. Miss Wagner, 
350 Elm, Arlington, N. J. 


STENOGRAPHER must sell her Rem- 
ington typewriter, $9. Miss King, 2230 
ith Ave., N. Y. City. 


TYPEWRITER—Smith Premier No. 2, 
good as new. No further use; $20. Bar- 
gain. J. S., 4203-28th St., Oakley, Ohio. 


TYPEWRITERS. Greatest sale in_his- 
tory. Bankrupt stock, many like brand 
new, low as $10. Write for special price 
list No. 16. Machines sent for trial our ex- 
pense. Typewriter Inspection Co., 235 
4th, Cincinnati. 


~ ABSOLUTE sacrifice, unusually fine 
derwoods, Smiths, Remingtons, 
others, like new, except 
$28.50, extraordinary values. 
proval. Write today. Old reliable. 
solidated Typewriter Exchange, 245 Broad- 

way, 

TYPEWRITERS: Underwood, $: 
Remington, $79; Smith, $77.50; Royal, $60; 
Oilver, $45. Used less than four months. 
Guaranteed two years. Machines used 
longer, $10 up. Investigate. National 
Typewriter Syndicate, Utica, 


TYPEWRITER—Oliver, latest model No. 
5, like brand new. Cost $100, will sell $35. 
Sent for trial my expense. E. 8., 815 
Betts, Cincinnati, Ohio 


MISCELLANEOUS 


RETAILERS—I Can Double Your Busi- 
ness. Former Advertising Manager New 
York Corporation will write you two let- 
ters that will ‘‘pull’’ orders for 5. 
One letter, $3. I have solved hundreds 
of important sales problems; can solve 
yours. Send outline. References on re- 
quest. Address H. A. Stern, Box No. 395, 
Monticello, N. Y 


500 GINSENG roots, 
Send for price list. 


sacrifice $20. 
Stenographer, 


1,000 seed, $12.50. 
Plymouth Ginseng 
is. 


500 white 6% envelopes printed, 
$1.15 prepaid. G. J. Myers, Codorus, Pa. 

~ PRINTING presses, all sizes, type, sup- 
plies. Bargain list for stamp. Popular 
Bargains, Richland, Pa. 

25 ENV and 25 note heads, 25c. 
George Graham, Homestead, Penn. 

100 CARDS, 25c. . Name and address. 


Gardens, Plymouth, _V 
*“‘BOOSTER’’—The magazine you_ need! 
Send 10¢ for two months trial. Booster 


Magazine, 360 Northwestern Building, Chi- 
cago, 
ANYBODY can make good cuts with my 


simple zine etching process; price, $1; 
specimens and particulars for stamp T. 
Day, Box M, Windfall, Ind. 


Samples yee Riverside Press, Hacken- BASE Ball curver, worn on the hand, 
sack, can give the ball a sharp twist thus caus- 

WE =n anything! Good work, low ing a wide curve. It is so small it is 
Prices Stamp brings samples and price not noticed and they all wonder where 
list. Eastern Painting Co., Eastern Ave., those awful curves come from. Price 25 
Baltimore Mad eents. Curver Co., Box 125. Brady, Nebr. 

~PRINTING—100 each envelopes, letter I WILL start you earning $4 daily at 


heads, and cards, Witherbee Press, 


Moriah Center, 

“7,000 COLORED Bond Ad Slip. 3% by 
5%, 150 words, $1, postpaid. Neat bor- 
der, very attractive. Samples free. Good's 
Printery, Harrisonburg, Va. 


00K here—100 letterheads, 100 en- 


home in spare time, silvering mirrors; no 
capital; send for free instruction booklet, 
giving plans of operation. G. F. Redmond, 
Dept. 306, Boston, Mass. 

AUSTRALIAN OPAL. For sale 150 
large specimens; price £50 lot. Sample 
($2.50) posted any address. 


velopes, 100 return envelopes or business | Write for illustrated catalogue of beauti- 
cards, printed for $1, postpaid. Walden | ful ‘‘Black’’ Opals. N. H. Seward, 453 
Press, Roxbury, Mass. Bourke St., Melbourne, Australia. 

~PRINTING—100 Noteheads, 100 Envel- YOUR 25 word advertisement in 35 


opes and 100 cards neatly printed to your 
order; prepaid, $1. Sample for stamp. 
Union Pub. Co., Dept. M, Uniondale, Ind. 


magazines—3 times and my money-making 
magazine one year for only $1.50. H. 
Latz, Atlantic City, N. J. 


HOW To Get Plenty. My little book- 
let, price 10 cents, shows you how to ob- 
tain abundance of all good things in 
life, health, prosperity. It is for You. 
Plenty Publishing Co., 1749 Lanier PL, 
Washington, D. C. 


TATTOO machine ink, and full direc- 
tions, 50c silver. Prof. Rebec., Manufac- 
turer, Cedar Rapids, Iowa. 

MOOSE heads, k, $60; Buffalo, 
$65; Deer, $10. Taxidermy’ in ali 
branches, Guaranteed Moth-proof. On 
approval. Brower, 3410 Grays Ferry Rd., 
Philadelphia. 

EVA Tanguay 
Enclose 2 


Pennies, 5 cents each. 
cents extra for postage. Address 
E. T. Novelty Co., 538 S. Dearborn St., 
Chicago, Ill. 

CORPORATIONS organized in all states; 
reasonable, prompt and efficient services; 
inquiry invited. Alexander F. Garbe, 32 
Nassau St., New York. 


PAY cash liberally to Doctors, Lawyers, 
Merchants, Ministers and Farmers for some 
information. Ask sparticulars, Barnes 
Pierre, 8S. D. 

BAMBOO Fishing 
cork, grip, $1.50. 
$1.2 Prepaid. 
St. ‘Louis, Mo. 


WATER Still! 
hold, Electric 
raphic purpos 
T. Adams, = 


Rods; four section; 
Steel—three _ sections, 
Kemokae Co., Box 9% 


Pure Water for House- 
Medicinal or Photog- 
Price $2.50. Guaranteed. 
Colorado Ave., Chicago. 


MAILING lists and local information; 


county names a_ specialty—at reasonable 
prices. Address, List and Information 
Bureau, Box 51, Clarkesville, Ga. 

BOYS! Build your own Motor Bob 
(Automobile). Complete plans, 1l0c, silver. 
P Avery, Ridgewood, N. J. 


ONE dollar month buys this insurance. 
Three thousand dollars accidental death. 
Twenty-five dollars weekly, sickness or acci- 
dent. Pauley Insurance Agency, Buffalo, 
New York. 


YOUR advertisement in 100 magazines, 
covering United States, at 3c a word. W 
Crawford, Box 24, Toronto, Canada. 


SEE what we_ say under 
Swift, Attorney, Washington, D. w 
GET One! Panama Pacific Expo. 1915 
Watch Fob, 50c, Claire, 2: Beacon, 
San Pedro, Cal. 
TOBACCO cure. 
anteed or money back. 
Write for special offer. 
Co., 319 Altman Bildg., 


FIND and sell genuine pearls and ba- 
roques. L. V. Mapes, Indiana Harbor, 


“Patents.” 


One box cures. Guar- 
Established 1894. 
Allen Distributing 
Kansas City, Mo. 


TENTS Parker, 910 


G St.. Washington, D. 
CANDY, Making—$15 course, $1. 
Co., Quincy, Mas: 


— electric tattoo- 
ing machine, $2.50 each. Sold with a 
guarantee. Cheapest and best line of Tat- 
tooing Supplies on the market. Send l5¢ 
for 6 beautiful hand colored Tattoo_ de- 
signs. Write now for free price list. J. F. 
Barber, 1019 Vine St., Cincinnati, Ohio. 


Eagle 
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il 20TH century cigar-shaped pipe. The PEERLESS Four Cylinder Tire Pump; TOLEDO uto or 
e. only pipe made that cannot be told from a | Clamps on running board; turns with scale, gold finish =e comeputines, wil 
p- fine cigar. Cool smoker, holding big pipe crank; weighs 9 pounds; Inflates 4 inch | sell cheap. Write for particulars. Indrik- ‘ 
rs f full of tobacco; will last years. Sample, tire in 4 minutes. Price $15, delivered. son, Helmetta, J. 
er J including beautiful mouthpiece and catalog, Waban Webbing Bullett Proof leliners; > ee 
il t 10 cents. Money back if dissatisfied. Jos- | prevent punctures and blow-outs; 32x: I ARTIES interested in the only patented 
i, t eph Mathieu, 203 Court St., Brockton, | $2.40; 34x4, $2.85, delivered. Other sizes Sanitary Public Drinking Cup correspond 
ass. in proportion Pamphlet free. Automo Hartman, P. O. Box 
r- i RUBBER stamps lic, name and address, bile Tire & Vulcanizing Works, 624 E. | —~—— =o — 
ll - “Our Specia ial.’ Particulars free. Bars- 15th St., Kansas City, Mo. Distributors Fil new foreign members in our May 
te tow, 514 23rd St.. Oakland, Calif Shawmut Tires. 3 list from Holland, Mexico, India, ete. 
id 100 CORRECT addresses 20c silver. Send | . YOU are looking for more long green. | Membership  10c Travelers’ Post Card 
t) quick. Star, Gowrie, Towa. You doubtless deserve it, and willing to | Club. 3508 Carroll Ave., Chicago, I _ 
le “DON’T Kill yourself smoking. Send 25c pais Bed it. Our soap and toilet article MAIL Order Business, I start you free, 
it. for complete cure. Thos. Williams, Cler- combinaticns have every ear mark of be no investment but postage and stationary. 
Se» mont, Florida . 7 ing the real Coin Getters. We can prove | (Enclose stamp.) FP. Newnham, Waukegan, 
= : — they are just what 7, are after. We | Illinois. 
T LATE CLASSIFY convincing proofs. rite for them. " 
. -- Davis Soap Works, 264 Davis Bldg., Chi- AGENTS—$5 a day, all year round, dem- 
ENGINEER'S  Transits—F sal na | Tl. onstrating to housekeepers. Send for latest 
levels; all kinds; second-hand. A BIT Shy on Salary? I pick up $1,500 frome Supply’ Co. 2354 Bo 
Sprengnether, 203 N. St., St. Louis, yearly additional from newspaper corre- | Chica Til. 
Missouri. ge My book tells what's news, EARN good i i 
— to get it. where t ell, News money opening . safes anc 
re. income for life. 10 acres in Florida | Girceto _8 inel L 1. Newspaper setting combination. Write Wayne Strong 
will provide ‘‘an income for life’’ for you. rectory ncludec correspondence Tacoma, W 
n. We can tell you how to be successful and | SCM0ol expense; only 50 cents. First sale | “Soo. ash, = 
e, independent on ten acres of good land in | {ets investment. Morris White, Station gas Aligators, $2 and up. H. M. 
. f this beautiful country at Harwood, Florida, 50. Detroit. Mich. Davis, Ft. Lauderdale, Fla. _ an 
the new city on the east coast; glorious FOR Sale—Fine new 2-story residence aT) STARTS home business. Stamp 
ot climate; no snow in this ‘3-crop-a-year’’ | With barn and outbuildings, excellent flow- | for particulars. Hobart, 3738 Penn Ave 
I= , ' can be out on your land | ing water and 160 acres of improved land | Minneapolis 
the year and grow crops con- | near Artesia, New Mexico, in the famous ~WATEI - a ee 
k- Poultry is a “money maker” | Pecos Valley. This very desirable property A t motors, fans, tapping machines, 
= here, chic kens run out doors all the year. will be sold at a bargain to settle an es- =". winders. Special articles to ore 
Write today for booklet avd information. | tate. HH. T. Windsor. Batavia. Ill mventions deveteped. Spe- 
American Land Company, W. A. Prid- ANY intelligent person can earn steady eveland, 
> Ohio. 
Harwood, Fila. Please men- income corresponding for newspapers. Ex- ANADIAN 
ion ils magazine. perience unnec 7 Address Press Cor- atent, 
MONEY-Making Farms throughout 17 | respondence an anywhere, 
states; one to 1,000 acres, $10 tc $50 an SAVE 65% a guaranteed | —=2¢-"s. — = ~ 
acre; live stock, tools and crops, often | typewriter, any h..f “Olivers, % <¢ SEND stamp for bargain list; Guns, 
as included to settle estates quickly. Mam- | Smiths, Remingtons and Underwoods sold Rifles, Kodaks. Wilkinson, 596 Masten, 
lo, No. 35, free. on guarantee, Choice of 300 | Buffalo, N. 
all . <A. Strow ‘arm gency, Station 3043, machines $10 to $15. Send for Special PHRE Line Rubber ' busi- 
On 45 West 34th St., New York. st today. Universal Typewriter | ness, tEE, Line 25 hes Pads a Deters 
and High School Fellows: Lt 8. 6802 Bishop St., Chicago. _ 12¢ Hollandsworth, Corinth, } Miss. 
a fant an easy, pleasant job for vacation FOR Sale—Six horse horizontal, $45; Th 
ch. that pays big money? Letter windows | ten horse vertical engine, $60, governor B. AKANTEED mosauita relief, . 
st. eady-made letters. ery ttle capita nearly new 20 hp. boiler, good condition, - 

; and no previous experience needed. | $90 Sprague Machine Co., So. Bethlehem, ZEARN_ Typewriting $1 monthly, mail 
Samples and Attracto Let- | Pennsylvania. cousne. Guaranteed typewriter free. Merit 
es: er Co.. 2653 North Clark, Chicago. RECOME independen Es - | Service, Oshkosh, Wis 

a? FORMU LAS like these are seldom sold. dred agents. Patented hardware specialty. WATEK Filters, costing 2c, 

32 strictly high grade formulas for auto- | One dollar or ten thousand will start you. | agents make $15 per day; sample 

mobile specialties as brass polish (very Ideal for mail order. For detailed in write for territory. Nosplash Company, 

fine). body and top polishes, decarbonizer, | formation address P. O. Box 283, Aurora, Wis. 
me Ilinois STAGE Beauties. Scores of ‘em in 
nes Flashlight hand eoap, seif-yulcanisine ce- AN Unheard of Bargain—Standard make beautiful magazine Stars, show girls, etc. 
. ment any one 25¢ a all for $1.50. ar. runabout in first class condition, Engine, l0c copy; $1 year; 25c three months trial. 
on; isfaction — guaranteed Reliable. formulas paint and upholstering like new. Loss of | Stage Pictorial Magazine, 1493 Broadway, 
ns, and trade secrets furnished for any Write par- | New York City. 
99, 7 Write me. Liscombe Miller, Evak Chem- isfy com eg Hale everett —” HOW can I to the best advantage utilize 

ical_ Company, Marietta, Georgia. = THE | waterpower that will produce 50 hp., lo- 
URN es Aeroplane Motor—Most fre- coted in eastern Pennsylvania. N. E. 
best putts and strongest in the Kelehner, Fleetwood, Pa, 
oa that you can operate at home. Large prof- world. | Price $475 with complete equip- MALL Mysterious Novelty for coming 
ed. ment Write for circular. Herbert Doyle, 
z0. its; quick returns; small investment. Our 321 Lake Avenue, Rochester, N. Y¥ election numbering into millions Great 

— 19 years’ successful manufacturing experi- —“T WIL lv sec ga money making chance (St p for inves*- 
lon ; ence, personal assistance and new ideas £ LL positively secure the position ment particulars.) Turk, 3133 Madison 
able assures your success. Write for positive | You desire or show you how to start a St.. Chicago. 
rion pioof and free booklet. Pease Mfg. Co., | clean, legitimate, well paying mail order 

incorporated, 144-148 Broadway, Desk A, | business; quickly, inexpensively, sensibly ~ AGE SNTS—If you want $7 daily and ex- 
tuffalo, N. ¥ and above reproach Mail stamp for free arte the 

Rank. Baltimore. Md GLIDERS, Wright type, with wing warp- 
— terms arranged if desired. Trials allowed. BE a handcuff king; make big money on ing Cm —- T116 mA. 
nee. Satisfaction guaranteed. Following are | the stage; all vaudeville circuits pay from Ave... Chica htead scam ‘ 
ath. bargains—Foot power lathe; Scarrett bench | $50 per week up. I teach everything in | SY mecage. — 
eci- lathe; Lodge and Shiply engine lathe; | this line. For particulars address, Box “GOLDEN Seal the Golden Harvest. 
alo, wood’ turning speed lathe; Barnes drili | 902, Springfield. Mass. | $6,500 per acre. Easily grown Ex- 

press; Post drill: Milling machine; Shaper, DEV ELOPING—Printing—Enlarging, Best planstery ten One Gar- 
Saw ‘table; Grain Universal woodworker: | Work, Quick Delivery, Low Prices, Develop- | 2ens._200 Main_ Cincinnati. Ohio 
Ww. Forge; Gas engines 2, 5 and 10 hp. Write ing 10 cents per roll. Prints 3 cts up. 10,000 FORMULAS, trade secrets, ete. 
. at once, stating exactly what you can use. | Send 2 negatives for Free prints. H. A. | New book 800 pages, $5 Circular Free. 
Stuart Duncan, Old South Building, Bos- | Clark, Plaza Street, Brooklyn, N. Y. B. P. Newnham, Waukegan, Ml. 
“ 
Use Pompeian VE one.’’ Alco Self Heating 


——STRONGEST AND HANDIEST AGEN 
uar- LE PAGE S GLUE Russia Cement Co., Gloucester, Mass. MEN & WOMEN SS Curling Iron 
894 ” ’ New. This self-regulati 
How to Sharpen” Pike mig. Go. Pike 


hair, because it cannot overheat. Pro- 
duces a beautiful Moist Curl, A Ne- 
cessity forevery Woman. Ideal 
for Home or Traveling. Heavily 
nickel plated, fine black i 
ebonized handles. Each 
one in a handsome box. 
Satisfaction guar- 


VELVET — The Smoothest Tobacco-1O0c 
0) Matchless Pocket Lighter | | semm- 


Money Maker. 
Durable and A perfect lighter. Occupies no more space in Agents Making $5 to $10 a day. 


waterproof, the pocket than a pencil. Indispensable Every woman wants one. Positively teed or 
with perfect to every smoker, hunter, fisher- sells on sight. Send 25c¢ today for agent's Money re- 
th a e 
Tat- faction guaranteed ed and 909 Manhattan Bidg. me > for Salesmen. 
l5e or money oy 
de- complete wi $1.00. WHEN YOU W YT 
F Sion ANT ANYTHING AND DON’T KNOW 
a4 agente and dealers wanted. WHERE TO FIND IT—WRITE BUREAU OF 


SCHILLER MFG. CO., Dept. 102, Schiller Building, Chicago | | INFORMATION, POPULAR MECHANICS, CHICAGO 


POPULAR MECHANICS ADVERTISING SECTION 


il 


LEARN ABOUT OUR FREE 
: COURSE IN SHOW CARD 
| AND SIGN WRITING 


] Weare offering, for a limited time .a complete course in show 
‘ i = - ‘ A Great Opportunity! card and sign writing to those purchasing our assortment of 


‘6 9 This is a great opportunity for 

Litholia Ready-to-Use Colors ambitious persons, either sex, to in- 
{| crease their earning capacity. Good 

‘ show card writers in demand at $21 to $50 weekly, salary or in business for yourself. Our show card 
course is not a book of alphabets. It’s a complete course in lettering compiled by an expert 
New York show card artist for us. ** Litholia’’ is the only liquid pigment water paint ever 
manufactured, used the same as cake, distemper or tube colors, but far superior to either. 
** Litholia ’’ lasts longer, always ready. ** Litholia’’ is the best for the show card writer, the 
artist, or the interior decorator. 4 cents in stamps brings booklet, circulars and full information. 
LITHOLIA Pm. COLOR CO, 247 West 125th Street, NEW YORK 


| Every Essential Step | 


in wood-working is given in the book 


Wood-Working for 


Amateur Graftsmen 
By IRA S. GRIFFITH, A.B. 


The chapters dealing with making speciab articles 
bring out every cut, — and process used in this 
important trade, and the proper use and care of tools, 


working up of materials, etc., are treated thoroughly 


and plainly. 
CONTENTS : 


Making Out a Stock Bill—Iaying Out Rough Stock—Hand Saws— 
Sawing with Hand Saws — Planes: How to Set and Adjust the Irons 
— Squaring Up Mill Planed Stock— Squaring Up Rough Stock — 
Whetting Plane Irons and Chisels—Grinding Plane Irons and Chisels 
— Making a Bird Box — Making a Tabouret — How to Make an 
Umbrella Stand — Making a Magazine Stand — Making a Table — 
Making a Cabinet. 128 pages — 125 illustrations — 5x7 — Cloth. 


PRICE 50 CENTS POSTPAID 


Order of your dealer or 
POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St. CHICAGO 


Mission Furniture 
HOW TO MAKE IT 


SO Designs for $1.00 


What one man accomplished 

with the aid of these books: 
Popular Mechanics Co., 

318 W. Washington St., Chicago. 
Sirs: Please send me Part Two, Mission Furniture: How 
to Make It, by mail postpaid. I have Part One, and have 
made and sold $400.00 worth of one piece of furniture,and 
Iam not a carpenter either, but with the instructions 
“Written so I can understand it,” I have a business of 
my own, Yours truly, 
JOHN S. COLEMAN, 


TWO VOLUMES 
PART ONE | PART TWO 
21 Designs. 96 Pages. 32 Designs. 128 Pages. 
Cloth Cover. Price 50c Each, Postpaid. 
POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 


Amateur Mechanics No. 1 


For 
both Old 
and Young 


A VALUABLE BOOK 25 cents 


Of Exceeding Interest to the Practical Mind 


postpaid 


Contains 174 ARTICLES — 165 ILLUSTRATIONS 

“Amateur Mechanics” is a thorough, practical book for old and young. 
Tells how to make hundreds of different articles of daily use. Is of exceeding 
interest. This book should be in every American home. 


“Written So You Can Understand It” 


For sale by all news dealers or can be ordered direct from the Publishers 


POPULAR MECHANICS BOOK DEPARTMENT, CHICAGO 


| 2 

| Fa 
| ii | | 

= 
| 
| | 
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The Big “Buzzacott” Book~ 


4 Great Books in One Large Volume 


1. The Complete Camper’s Manual 
Or, How to Camp Out and What To Do 


. TheComplete Hunter’s and Sportsman’s 
Manual and Trapper’s Guide 


. TheComplete Fisherman’s and Angler’s 
Manual— 0r, How to Catch Fish 


- The Complete Big-Game Hunter’s 
Manual—r, The Rifleman’s Guide 


Books for the Price of One $ 2 
544 Pages—1000 Illustrations 


HIS book, now thoroughly revised, was used and endorsed 

by Presidents Roosevelt and Cleveland, War Correspond- 

ents Archibald and Richard Harding Davis, Genera! Sir 
Robert Baden Powell and all the big authorities on outdoor 
sports. It tells more about Camping, Hunting, Trapping, 
Fishery Craft, etc., than any one book ever published. It is 
so arranged and classified that it is as necessary to the sports- 
man of today as rifle, tent, rod or shot-gun. It isthe Standard 
Reference Book for Lovers of Outdoor Life. The Authors, 
Francis H. Buzzacott, and his father, Buzzacott, Senior, have 
been known for three generations as among America’s most 
experienced guides, hunters, trailers, and trappers of big and 
small game. 


Now and Always the Standard—Over 200,000 Copies $ 2 
have beea Sold. Sent postpaid on receipt of price, 


Popular Mechanics Book Dept., Chicago 


Electrical Experts 


Here is a set of electrical books published 
especially for the student, worker and expert— 
every chapter written by an expert in his 
special line— every subject brought down to 
date—an absolute authority on everything 
electrical from wiring to alternating current 
machinery —from motors to power stations, 
etc. Read table of important subjects below. 


The American School’s Cyclopedia of 
Applied Electricity 


is compiled from the instruction papers used in the regular 
correspondence work of the school; contains 3,200 pages? 
2,600 full page illustrations, diagrams, formulas, etc., with 
a special cross index for quick reference. The seven large 
volumes are bound in half morocco and are printed in large, 
clear type on special quality paper. 


Important Subjects Covered by These Great Books 


MOTORCRAFT 
ENCYCLOPEDIA 


The Standard Hand Book 
on BOATS and ENGINES 


Written in popular language from a non-technical stand- 
point. Contains over 150 pages of valuable information. 
Twenty-seven chapters, covering every phase of motor 
boating. Tells a thousand-and-one things every motor 
boatman should know. Helps you to overcome all motor 
boat and engine troubles. Handsomely illustrated and 
bound in attractive three-color stiff board cover. A 
useful reference book for any library. 


SUMMARY OF CONTENTS: 


The evolution of the motor boat. Various types of motor boats in common 
use. The Built to Order, Stock and Knock Down Boat. How to select 
a motor*boat. Points to be observed in buying a second-hand boat. 
How to build a motor boat. Smoothing off and calking. How to paint 
a motor boat. How to install a marine motor. The history of the internal 
combustion motor. Exp!anation ot two and four-cycle motor. Internal 
combustion motor auxiliaries and their functions. How to operate an 
internal combustion motor. Engine trouble. Propeller wheels. Revers- 
ible equipment. Furnishings and fittings. Navigation rules Distress 
signals. Harbor regulations. U. S. Life Saving Service signals. Na- 
tional Motor Boat Bill. What to do in case of accident. Rules for 
determining horse power. How to lay up boat and engine for the 
winter. How to remove carbon deposits, and other useful receipts. 
How to build a motor ice boat. Dictionary of Motor Craft terms. 


TROUBLE CHART—Enables you to locate 
any ordinary engine trouble with dispatch. 
Price $1.00 Postpaid 


POPULAR MECHANICS BOOK DEPT. 
CHICAGO 


Theory, Calculation, Design and Motors 

Electrical Measurements — Electric Wiring — Electric Welding—Types of 
Generators and Motors — Management of Generators and Motors — 
Storage Batteries — Electric Lighting —Alternatir;-Current Machinery 

Station Appliances —- Power Stations — Power ae Centrat 
Station Engineering Electric Railways, including Single-Phase — The 
Electric Telegraph — Telephone Equipment, —, and Operation — 
Wireless Telegraph and Telephone —- T. etc. 


Sent Absolutely Free —Express Prepaid 


“mT he complete seven ‘volumes, not a sample volume, will 
be sent, express prepaid, for seven days’ free examination ; 
returnable at our expense if the books do not contain the 
information you want. If you keep the books, pay $2.00 
seven days alter receipt and then $2.00a month until you 
have paid the special introductory price of $19.80. 

Just fill in and mail the compen. It won’t cost you a 
cent to examine the books. e know they'll be worth 
many times their cost to you. ‘Mail the coupon now and 
you will receive your books promptly. 


Another Great Free Offer 4 


With every setis included a year’s Consult- o 
ing Membership entitling you to the free 
advice of a corps of Elec trical E xpe yy 


This will give you practical help in 


handling working problems which are 7-12 
too specific to be taken up in detail 
in the cyclopedia. There will be _# RY A. 8. of C. 


Please send me 

Cyclopedia of Ap- 
plied Electricity for 

seven days’ free exam- 
ination. I will send $2.00 
within seven days and §2 
a month until I have paid 
$19.80; otherwise I will notify 
you and hold the books subject 

to your order. Title not to pass 
until fully paid. 


ADDRESS... 
7 


no limit to this service. A single ° 

roblem solved for you might C 
be worth more than the first 
cost of the books. 


Please Mention Popular Mechanice 
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HYDRAULICS 


AND ITs 


APPLIED PRINCIPLES 
TO IRRIGATION, 


Garter 


Holds Your 


‘Numerous 
Important Tables DRAINAGE, 
217 Pages WATER SUPPLY, 


SEWERAGE, Evc. 
Cloth, $2.50 

are put within reach 
Flexible 


Leather, $3.50 of the average practi- 
cal man by anew work 


The Primer of Hydraulics 


Br FREDERICK A.SMITH,C.E. 
(HYDRAULIC ENGINEER ) 


Heretofore, obscure and complicated methods 
of solution have made it practically impos- 
sible for anyone but the trained engineer to 
successfully handle hydraulic problems, but 
this book is well adapted for self instruction 
for those who have been deprived of training 
along this line. 


BOOK SENT POSTPAID UPON RECEIPT OF PRICE BY 
Popular Mechanics Book Department 
CHICAGO 


Sample pair sent post- 
paid onreceiptof price. 


GEORGE FROST 
Makers, Boston. 


pair 


7OO Things That 


Boy Can Make 
] O O Illustrations That 
Thoroughly Show How 


THE handsome set of four books—“ Mechanics for Young America” and 
“Amateur Mechanics” (Nos. 1,2 and 3) — each book bound separately in 
Illuminated Covers, and the whole set enclosed in a heavy Bristol Folding 


Case with extension clasp—will be sent prepaid to any address for $1.00. 


The Ideal Books for the Wide-Awake American Boy 
Thoroughly Practical and Instructive 


Besides telling how to make scores of things useful about the house, 

full and complete directions are given on constructing the following 

and hundreds of others things which appeal to the heart of every boy. 
Electric Appliances — Steam and Gas Engines — Motors —Wireless and Morse Telegraph — Self- 
Propelled Vehicles— Toboggans, Bobsleds, Ice-Boats — Motorboats— Paddle Boats, Canoes, 
Rowboats—Camping Outfits — Cabins — Tents — Fishing Tackle — Magic Lanterns — Search- 
lights—Cameras— Telescopes—Gliders and Aeroplanes— Kites and Balloons—Aquariums— 
Electric Furnaces— Electroplating Outfits—Lathes— Foundry Work at Home—lIron, Copper, 
Brass and Other Metal Work —Bookbinding—China and Pottery Kilns— Parlor Magic Tricks, etc. 


Each book sold singly at 25c postpaid or the complete set for $1.00 
POPULAR MECHANICS BOOK DEPARTMENT 


318 W. Washington Street, CHICAGO 


Please Mention Popular Mechanics 
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80 180022 


for LIFE *¥ 


Thousands of Government 


Positions Open 


Railway Mail Clerks, City Carricrs, 
Clerks in the Departments at 
Washington,D.C.,Postoffice Clerks 


rare ANNOUNCED EVERYWHERE JULY 15th 


YOU CAN BE AN AUTO EXPERT 
We teach you the entire subject by mail in 10 weeks’ s 
time, and assist you to secure good position. Deman for 
trained men can't be filled. Simple, practical and personal 
instruction. Free auto model to each student. 

FIRST LESSON FREE—WRITE FOR IT NOW 
Get started atonce. Write The Original Automobile School 
Empire Auto Institute, 148 Empire Bidg., Rochester, N. Y. 


Owners—we supply competent men 


Diff t for list a positions open in yc sec for hic ~y 
Information Subjects announced July “This 
OUR NEW REVISED 
CATALOG 
Shows just where to find that 
particular help you are in need 
of. SENT FREE on request. Mail Carrier ($800 to 208) 
Popular Mechanics Book Dept. — pasion 
— 318 W. Washington Street, CHICAGO 
200 Cartoons Tell More Than 200 Columns 
Selected from the best dailies 
and weeklies published in the 
United States, London, Berlin, 
Paris, Munich, Vienna, Warsaw, Budapest, 
St. Petersburg, Amsterdam, Turin, Rome, 
_ Stuttgart, Lisbon, Zurich, Tokio, Shanghai, 
LD Sydney, Canada and South America. 
A Picture History of World’s Events for Each Month 
: The Political Situation from Day to = and to Date 
ASK YOUR NEWSDEALER 
FOR CARTOONS 
Single Copy 15c. Yearly Subscription $1.50 
4 Published on the 5th of each month. One free sam- 
ple copy will be mailed by addressing the publisher 
—T H. H. WINDSOR, 318 W. Washington St., Chicago 


@, THIS PAYS 
25-4 D0 Weel, 
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} Y M Learn the Watchmaking, Engraving and Jew- i. 
oung en elry Business at home and BE INDEPENDENT. f. 


Make money while you are learning the trade. 


It does not matter how you are situated or the nature of your ~. 
occupation. If you are ambitious and want us to help you, we willstart you * 
in this money making business. Do not let anything interfere with your 
commencing now. In a few months time you should have a money making 
business of your own. 


“I never made big money so easily in my life” 


All the men who commence with us and who follow our instruc- 
tions are successful. If you want a store of your own, commence now. 
We have taught hundreds of men who are now making this their life work 
and earning many times the money they made before 

store of one of our many pup 


they began with _ | who now ang thriving 
or establishing men in J prosperous iness.— 

Our Plan the watch repair and jew- Ls 

elry business is a simple one and by its work- 

ings we make it possible for any one who has the right stuff in him to 

get into a most profitable business for himself and in a very short time 


to become the proprietor of amoney 

ere ‘acts from tters from 
making jewelry business. Gane oF Guar 
: Here is indeed the opportunity of a | “1am making money in this new business.” 
life time for an ambitious man. The men we | —Albert Sw anson. yo new business is 
start in business are fortified with a knowledge | making money.”’—T. Clancy. “I took in 


that makes their business a success. $46.00 cash Saturday. sa —T. H. Robinson. 
have he!ped me geta start ina jewelry 


We Hel Men who are not afraid to | business and it has been very successful.”— 
Pp try and with the keen, W. T. Warren. “Luck has been with m 
personal interest we take in each of our student | Since started with you. ion 2 Des rs. T 
partners, success is assured from the very start. Lametting more work than I can do.”"-/). Trotter. 
We have shown these men how to build up their business and make money 
while they were learning this profitable trade. We can do the same for you. The work is 
genteel, elegant and a great money maker. 
Write today for wholesale catalog and full particulars. 
Learn more about this grand opportunity for yourself. 


Rogers, Thurman & Co., 101-121 Mallers Bldg., Chicago 


EAR 


This photograph. shows the 


A BIC SALARY 


Big demand and big pay for chauffeurs, ; 2 
repairmen, and salesmen. Our system of 
individual instructions by mail enables you 


to complete the course in 12 simple lessons 
at home. Send To-day for Book, 
iculars, and endorsements of 10 lead- 
ing makers. We assist graduates to get positions. 
MODEL FURNISHED EACH P PUPIL. 
Practical Auto School, 68 Beaver St., N. ¥. City 


vou STAMMER 


Attend no stammering school till you get sd large FREE 
book and special rate. Largest and best school in the world 
curing by natural method. Write today. Lee Wells Millard, Pres., 

m School for Stammerers, Inc., 917 First $t., Milwaukee, Wis. 


WINDOW TRIMMING 4, 


Advertising and Card Writing are the 
best paid professions in the world. Inter- 
esting prospectus FREE tells you all about it. 


KOESTER SCHOOL, 306 Jackson Boulevard, CHICAGO 


4. One Year Machinists’ and Automobile Course . | 


HIGHLAND PARK COLLEGE 


Enter Any Time. 2000 Students Annually 
One of the most completely equipped ENGINEERING SCHOOLS in 
the country. Students may enter any time they are ready to come. 


COURSES OFFERED 
1. CIVIL, ELECTRICAL AND MECHANICAL ENGINEER- 
ING COURSES. Standard courses are offered in Civil, Electrical and 
Mechanical Engineering. Special opportunity is offered for making up 
7 work or for taking a complete course preparatory to the standard Engin- 
ey eering Courses. Shop work from the beginning comes in preparatory 
courses. See our new Engineering Catalogue. 
1. One Year Electrical Engineering Course 

2. SHORT f 2. OneYear Telephone Engineering Course 


COURSES \ 3. One Year Steam Engineering Course 


5. One Year Course in Mechanical Drawing 
Just a fair common school education is all that is required for entrance to 
these courses. These courses are very practical and are intended for those 
who have but limited education and do not see their way clear to take a 
complete Engineering Course. The Machinists’ Course is especially prac- 
tical. The new machine shops are the most complete to be found in con- 
nection with any Engineering School in the United States. 


SPECIAL COURSES 
1. TRACTION ENGINEERING. This is the most complete course 
in Traction Engineering offered by any Engineering School inthe country. 
It may be completed in three months. Students are taught how to make all 
repairs on engines as well as to handle them. Four traction engines used 
for experimental purposes. 
2. GASOLINE AND AUTOMOBILE COURSES. These courses 
may be completed in three months. They are exceedingly practical. 
Complete Cha auffeur naga Just a fair common school education is all 
that is necessary to ente 
3. FARM BLACK SMITHING, FARM CARPENTRY. 


Mention course in which you are interested. Address, 


0. H. LONGWELL, Pres. DES MOINES, IA. 


WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 


Mechanics For Young America 


A book which tells how to make scores of 
articles which delight the heart of the 
average boy. Price 25 Cents Postpaid 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 
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Thinking of it 


‘wee 
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rll Double Your Earning 


Learn the Automobile Business 4'"2¢<"y 


pleasant 
biles in daily use are not in proper adjustment on acco 


you are in demand 


I want you to come to my school; I want you tos 
about the automobile. Six weeks after the day, 
will be prepared to properly repair any automc 
repair shop of yourown. You can learn the g 

m years in working out for quick, thoroug 


“Sweeney fem” o 


It is today the most thorov practical, c 


made and drive any car or 


truction, the 


shop practice, testing and roadijpork, etc. learn by doin 
under the watchful eyes and y suge ns of experience 


the actual werk on 
instructors. 
Send d Tod for free cut@pe ang > will place your name on our paeiding 
nh 1oday list for our onthMechoo! magazine which we will also sen 
you absolute re want every man thinking of learning to 


become an Auto n Auto Expert to have . big, Illustrated Catalog. Write for this 
great book. Send today—this ve ute— NOW. 
SWEENEY, Pres. 


EMOR 


Sweeney Automobile School 228.2... 
, 1460 Woodland Ave., KANSAS CITY, MO 


Experi ffeurs. repair men, cous drivers and demonstrators furnished. 


ity in Six Weeks : 


demand for trained men. 90% of the automo- 
shortage of experienced automobile mechanics. 


Everybody in the Automobile pss Today is Making Big Money ; 


yourself, how thoroughly and practically I teach all tes 
enroll in my great practical Automobile School you 


nobile business thoroughly in my school because I have 


Yractical Automobile Instruction 


r « ehensive and interesting course of engomebite instruction, and 
embraces every point worth wing, includ vulcanizing, brazing, oxyacetylene welding, lathe work, machine 


12 menthat in the year. Work 


truck or open a garage and 


cal cars with your own hands 


No Books Used 
Tools Furnished FREE 


The tuition is low and, after 
you have paid that, you do not 
have another cent of expense 
in the school. You do not 
fearn JSrom books, but by 
practical work on real auto- 
mobiles in everyday use, 


BE A METER EXPERT 


Specialize in Electrical Instrument and Meter work. This is one of the most 
immportant branches in the great electrical industry. Instruments and Meters 
are used wherever Electricity is used. de for competent men. 

PAY $900-$1800 A YEAR. 

leasant and healthful. Advancement rapid and o 


of many others, Let us help you W. 


“all ‘shout this new 


FORT WAYNE CORRESPONDENCE SCHOOL, 
711 Trust Bidg. ort Wayn 


LEARN THE EXPORT BUSINESS 


Get into something new—where competition is practically 
unknown. 
competent men to handle their Export Departments. We are 


rade. Find out more about this new career. . 
Write for our booklet—NOW. repair, 


211 W. Schiller St., CHICAGO 


Special Low Rates for July and August. Write us today. Staff Value.” 
of Instructors and Equipment the best of any School in U. S. 


Big demand for our Graduates. Largest School in the world. particulars how you can 
get one free — address: 


BIG CATALOGUE FREE 
AUTOMOBILE TRAINING SCHOOL, 1185 Locust St., Kansas City, Mo. 


WORK FOR UNCLE SAM School of 


Government positions offer pleasant employment with good 


pay. Custom House, Internal Revenue, Bookkeeper, Railway Motorin 
Mail and Post Office Examinations everywhere soon. Any Amer- 


ican citizen, 18 or over, eligible. Common education sufficient. Dept. 203 
Our free booklet shows how you can prepare under personal 
supervision of former Secretary of Civil Service Ex: —. me rite 1424- 26 MICHIGAN AVE. 
for Booklet to-day. PATTERSON CIVIL. SERVICE SC OOL, 
700 Livingston Bidg., Rochester, N. Y. CHICAGO, ILL. 


How You Can Get 


An Automobile 


FREE 


omething new—where competition is practically We want honest, sober young men 
the only School in America that teaches how to handle Foreign in every county to learn at home to 
run,and to teach others, and 
JANSSENS SCHOOL OF FOREIGN TRADE then sell the COKY “FLYER,” 


a 6 cylinder, 50 H.P., 5 passenger 
Automobile School—Summer Rates | |) Avtomobile—“ The World’s Best 


Write for full 


Please Mention Popular Mechanics 
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earn 
lectricity 


DONT waste your time and money 
get ahead in the Electrical field if “ 


studying simply “wiring.” You'll never 
wiring” is all you know about Electricity. 
We teach a complete course in the —— study of dynamos, motors, 
telephones, wireless telegraphy, storage 


light and proper wiring, estimating and contracting, illumination, etc. 


HERE YOU LEARN BY DOING! 


Our building is completely equipped with electrical apparatus and machinery. You get individual in- 
struction from competent “know-how-to-do-it” teachers. No previous preparation or electrical knowl- 
edge necessary. You can start any time. You progress as fast as you are able. Day and night sessions. 


Send for free illustrated catalogue that tells you all about this practical, small cost, “‘LEARN-BY-DOING”’ school 


The New York Electrical School ** ¥e°72.3""" 
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IN ALL ITS 
APPLIED 
BRANCHES 


attery and third rail systems, interior 


You can learn quickly and easily by ——— your'spare time to the study of 
our Correspondence system. Our wonderful invention, the Tune-a-Phone, 
ives the exact number of beats that should occur in the test intervals. With 
t the student knows what the result should be, It eliminates. guess work. 
Our graduates earn $6 to $10 a day the year round. We uals full-sized 
action model and necessary tools, Write for valuable book FREE. 


Niles Bryant School of Piano Tuning, 47 Fine Arts Bldg., Battle Greek, Mich.,U.S.A. 


I TEACH BY MAIL 
Ap pWRITE FOR MY FREE BOOK 

a y ow to Become a Good Penman” 

CBM and beautiful specimens. Your name eiegantly 
written on a card if you enclose stamp. Write 
today. Address F. W. TAMBLYN, 418 Meyer Bidg.. Kansas City, Mo. 


LEARN AUTOMOBILE BUSINESS 


Demands for our graduates as chauffeurs, automobile 
salesmen and a exceeds supply. We teach 8 
branches of the business by mail in 12 weeks, 
furnishing you employment from which yo 
should earn more than enough while study- 
ing to pay for course. Unly schoo! that loans 
cach student working model of automobile 
whilestudyingand gives preparatory train- 
ing for auto factories. Write for Pian C10 


LEARN 


refined, yo labor—Competent men always in demand. 
We teach it thoroughly in as many months as it formerly took 
years. Does away with tedious apprenticeship. Money 
earned while studying. Positions secured. Send for catalog. 


St. Louis Watchmaking School, St. Louis, Mo 


Information and counsel on any 
subject under the sun. No matter 
what you want to know, no matter 


what your present condition, our 


Part Scholarship 


FREE 


During the summer months we 
offer a limited number of part 
scholarships free to really ambi- 
tious young men who are anxious 
to become expert electricians or 
electrical engineers. We teach 


Practical Electricity 


by thoroughly practical methods under thoroughly 
practical conditions with just enough ** book learning’’ 
necessary —and no more. Our students work with electrical Ww 
tools and machines and learn by aetually finding out with 
actual working tests under the guidance of an expert faculty, 
Write now about special offer and schvol catalog. 
SCHOOL OF ENGINEERING OF MILWAUKEE 
161-169 Michigan Street 
Stroh Industrial Building, MILWAUKEE, WIS. 


big organization can help you. 
WRITE TODAY FOR BEAUTIFULLY ILLUSTRATED BOOK FREE 


NATIONAL BUREAU OF ADVICE AND EDUCATION, 527 Ashland Block, CHICAGO 


BE A DETECTIVE 


a from $150.00 to $300.00 
month; travel over the world. Write 
Cc. T. LUDWIG, 1600 Scarritt Blidg., Kansas City, Mo. 


Salesmen Wanted 


DO YOU WANT AGOOD POSITION YOU CAN 
FROM $1,000.00 TO $5,000.00 A YEAR AND EXPENSES 7? 
There are hundreds of such positions now open. No former 
experience as a salesman required to get one of them. If you want 
to enter the world’s best paying profession our Free Employ- 
—y oe will assist you to secure a ition where you can 
es while you are yy tical Salesmanship. 
Waite or full particulars; list of good openings and tes- 
timonial letters from hundreds of our stude nts for a we have 
recently secured good positions paying from $100.00 to $500.00 a 
month and d expenses. Address nearest office, Dept. 123 
"s Training A 
Chicago New York KansasCity Seattle New Orleans Toronto 


— 
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3 ECOME A: A Mail this Coupon—NOW 


La Salle Extension University, P, 0 Box 1197, Chicago 
Read Law and be a leader! The big pla places <2 Se Gentlemen: Send at once particulars and 
in the business, political and financial world are #% % 112 page Catalog F R EE, regarding 
filled today by legally-trained men. Golden opportunities ev- Nz re) >< courses offered in your Dept. of Law. 
erywhere! Put yourself in the big-income class. Advance your ws 
position in life. Nothing will do it quicker than a knowledge of a { 


NBS 
We Offer the Leading Home-Study in America 


Over $40,000.00 ) expended by us for ine, ~ 
new law text—l4vol. series. Owned ex- 
clusively by us. Prepared by noted Deans 
and Professors with leading resident law 
schools—Harvard, Univ. Chicago, Mich., Wis., IIL, 
lowa, Leland Stanford, Jr., and others. Remember this 
important fact—Ours is the ie course in accordance with 
instructions now given by professors teaching at the big 
resident colleges. All texts required in the course fur- 
nished absolutely FREE. Over 6,000 pages, not includ- 
ing lecture series and other printed matter. 


We Guarantee To Coach FREE Any Graduate Failing To Pass Bar Examinations 


If yo you have not hada to go to school send coupon at once and learn we can 
for you. Thousands who cannot give up their present positions or leave home have taken advan- 
tage of our excellent facilities. Our 112 page catalog will tell you ail about our plan of home instruction and the 
courses offered in our Department of Law. The cost for an entire course including every expense —matricuation 
fee, tuition, text books, lectures, diploma, etc., etc., is easily within the reach of the most limited income. 

The education of many young men has been cut short through unfortunate circumstances, You may be one of 
them. We can help you to realize your ambitions.” What others have done you cando. What we have done 
for others we can do tor you. The first step is to clip the coupon. Do it now. It costs nothing. All information 
is sentfree. DECIDE NOW TO STUDY LAW and thus makethe first step toward a great and successful business or 
professivonalcareer. Extremely low cost—Easy Monthly Payments. N» Entrance Examinations. Put yourname 
and address on the coupon and mail right away. Over 10,000 students enro! ll 


a Salle Extension University 9is7°* Chicago, Ill. 
BE A BANKER DO YOU LIKE TO DRAW? 


That’s all we want to know 
Learn a profession in a few months that will give Now we will not give you any grand prize— 
you standing and independence the rest of your 


Women need toleave present oc- 

cupation or go away to school. 

Use your spare time. Learn un- 
der our new extension method. 
With our plan you secure all the advanta- 
ges of a University education—but you 
stay right at home. We bring the Uni- 
versity to you. Graduate correspondence 
students most successful in passing bar 
examinations. Mail the coupon and get 
FREE particulars at once. 


§ or a lot of free stuff if you answer this ad. Nor 
5 life. No matter where you live or what your do we claim to make you rich in a week. But 
§ occupation we will teach you by mail. No busi- if you are anxious to develop your talent with a 
H Edgar 6. Alcorn ness or profession offers better opportunities. successtul cartoonist, so you can make money, send 
° The work is pleasant, hours short, salary good. /acopy of this picture with 6c. in stamps for portfolio 
Author of Course Endorsed by leading bankers. Very low cost, easy of cartoons and sample lesson plate, and let us explain. 
payments. Write today for catalog. The W. L. Evans School of Cartooning 
AMERICAN SCHOOL OF BANKING, 119 MeLene Bidg., Columbus, Ohio 321 Ball Bidg.. Cleveland. O. 
G 
nd. THE COST OF UP-KEEP | 
ook 
ney 
log. 
fo. Watchmaking pays and you can earn while 
cst / you learn. Write for FREE BOOK, “‘ How 
any f to me a Watchmaker.” Postal brings it. Audels Answers 
seed STONE’S SCHOOL OF WATCHMAKING On Automobiles 
our y 912 Globe Bldg. . PAUL, MINN. 
you. , ves full details on successful care, 
how to locate trouble and rem- 
-AGO edy it. Be ins at the very first principles 


and then orward to the principles used 
in every part of a motor car. It isa thoro’ 


1912 course in the Science of Automobiles. 
4 ELEC | ‘ Contains 516 pages of intensely practical 


time and money saving information, clearly 
MO O MAN andsimplywritten. 380 illustrations. Indexed 
for readyreference. Highly endorsed by manufac- 
Ne turers. Invaluable to owners, intending own- 
ff ers, repair menandchauffeurs. Examine and 
GOOD PAY use this book 7 days free by sending coupon. 
N — 
7 Steady, healthful and pleasant em- Theo. Audel & Co., 72 Fifth Ave., New York : 
ployment. Positions open in every | Kindly mail me copy Answers on Automobiles 
n state. Our easy method teaches at i 
home in spare time. 
Small Cost. Particulars Free Occupation 
‘ ‘ . 
National Institute of Practical Mechanics 
D 1325 Michigan Ave. - CHICAGO, ILL. SENT ON APPROVAL-NO MONEY DOWN 


| 
| 

§ 


MODERN ILLUITINATION 


want—written in a way you'll understand. 


THE AUTHORS, Henry C. Horstman and 

Victor H. Tousley, are recognized authorities 
on applied electrical science. Among the 
subjects they treat are: Nature and Properties 
of Light—Photometry and Illumination Calcula- 
tions—Construction Uses, Advantages and Disad- 


Know Electric Lighting 
cox from A to Z 


tractor, building manager or just a plain ordinary user of 
electricity, you need to be posted on what the best lighting 


systems are and how to install them, what kind of lights are most 
efficient in this type of building and what in that. 


“MODERN ILLUMINATION” Answers Your 
Questions—It’s a Book of Solid, Scientific Knowl- 
edge for Student, Electrician, Contractor and User 


It’s the last word in illuminating science and construction—chock full of the information you 


is published in pocket size, for ready reference, handsomely 
Modern Illumination bound in limp green morocco, stamped with gold, and is printed 
in clear type on good paper. 
reading matter, with practical tables, illustrations and diagrams. 


ORDER A COPY ON APPROVAL=—MONEY BACK IF YOU SAY SO 


Send us $2 and we’ll send you a copy of “Modern Illumination,” 
and if you don’t believe it’s worth the price, send it back at our expense and we'll refund your money. 
DESCRIPTIVE FOLDER SENT ON REQUEST 


FREDERICK J. DRAKE & CO., 1321-5 Mich. Ave., Chicago 


vantages of Different Types of Lamps—Reflectors 
—Fixtures—Location of Lamps—Indirect Light- 
ing. One chapter discusses Practical Require- 
ments for Different Rooms and Buildings— 
another, Directions for Drawing Up Plans and 
Specifications. 


It contains over 275 pages of 


charges prepaid. Look it through 


EARN A SPLENDID SALARY 


Let us train you in our splendidly equipped shops for a poet 
position as automobile mechanic, salesman or chauffeur. Thous- 
ands of graduates are earning big salaries. Complete Ra 
in 4 weeks, including extensive practice in repairing and driving 
high powered cars. Tuition and board reasonable. 


Send to-day for catalogue and list of graduates 
CLEVELAND AUTOMOBILE SCHOOL, 2341 Euclid Ave., CLEVELAND, 0. 


NEWSPAPER ARTISTS 
Earn $25 to $100 a Week 


Get the inside facts about this wonderfully fascin- 
ating and profitable profession. A fully illustrated 
book, “ How to Become a Newspaper Artist” 
tells what you should know in order to succeed— 
materials needed, assignments, technique, how to 
make lay-outs, cartooning and caricature, drawing 
from a model, animal drawing, etc. 

artist now on a big city paper. Price $1.00 


THE COLEMAN AGENCY, 216 Pine St., ST. LOUIS, MO. 
LEARN JEWELERS’ ENGRAVING 


A £ high, salaried and easily learned trade, taught thoroughly by mail We will 
than he can gain in years of rigid eae 

ship. We will also improve the anti of any engraver. Send for our cat: 

The Engraving School, 112 Page Bidg., Michigan Ave., Chicago, Th. 


BE AN ENGRAVER 


LEARN AT HOME—EARN $25 to $50 WEEKLY. We 
ive personal instructions and furnish necessary tools FREE. 
Ferms reasonable. Complete particulars by mail. 


Chicago Engraving School, Dept. 20, 110 W. Chicago Ave., Chicago 


why ared by 
paid. 


BECOME an Aviator. BECOME an Aeronautical 
Engineer. BECOME an Aeronautical Motor Expert. 
BECOME a Fiying Instructor. 

FORTUNES have been made in a season. 
WE ARE THE REAL WESTERN PIONEERS 


Standard Type Aeroplane Practically Without Cost 
We Teach GENUINE CURTISS 

Flying on ; Machines 
pi HYD RO-AERO PLAN ES 
We are booking NOW Exhibition Flights at Fairs and Meets, Aerial Advertising 


Stunts for Merchants and Manufacturers. SPECIAL HOME-STUDY COURSE 
for out-of-town students. Competent Aviators earn from $100 a week UPWARD 
Address i i 


TO COMPETENT GRADUATES WE FURNISH A 


GENUINE BLERIOT § 


Milwaukee School & College of Aviation Foot svc. West Allie, 


EARN FLY 


for particulars : Ds Wo. 20 
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Summer Training School 
00 


of at Hammondsport, New York 
g Now Open 


st 

New Hangars, new equipment, 

experienced instructors. 
r ~ Aeroplane 
|. and Hydroaeroplane 
Courses 
rae Curtiss Schools are the Pp Day 
yu argest in America. Seven- 
f teen pupils obtained their er ay 

pilot’s licenses at our San 

Diego school between Janu- 
rid | ary first and March fifteenth. Big Demand for ? 
il Summer classes are filling Electricians 


WRITE OR WIRE YOUR Plumbers 
ENROLLMENT TO-DAY 


y Prices and particulars Bricklay ers 
of 4 upon request. Painters 

The Curtiss Decorators 
Aeroplane Co. 


h | 
“4 Hammondsport, New York Draughtsmen & 


Moving Picture Operators 
———= || No Experience Necessary 


‘Oo 
QUICK, THOROUGH 
ELECTRICAI INSTRUCTION Take advantage of these big openings right now More men are 
- - wanted for these trades all the time We will | help you ¢ irn from §5 to 
A complete college course in two years. Time $8 per day or start a business of your own, so that you can earn from 
and money saved. Taught by graduate engi $5,000 to $5,000 per year. We will teach you in a few months’ time, 
neers. Practice on apparatus and machines at smail expense, one of the following profitable trades: Electricity, 
— construction, operation and repair. Every Plumbing, Bric klaying. Painting and Decorating, Mechanical 
branch of generation, transmission and app hi. Drawing and Moving Picture Operating. Unlimited opportunities 
cation. Graduates in leading electric com- for making big money. No experience necessary 
panies. New classes July and September, . 
WRITE FOR DETAILS Start Your Own Business— [rere toois 
BRYANT & STRATTON COLLEGE $3,000 $ 00 
No. 111, College Building BUFFALO, N.Y 3, to $5,000 Per Year 
ee | If you want to go into business we will equip equipments 


you so that you can start right in for yourself, you use in our 
at very small expense, and make from $3,000 to [sg choo! abso- 
$5,000 a year. Our school is the oldest, largest lutely free. No 


ATCHMAKING 


LEARN \W 


o will and —_ equipped trade school in the world. expense to you. 
i Open all the year round — enter any time at any 
— ATHOME You can learn by our mod- age. Day and night sessions. Tuitions very 
>, Ii. ern and original system of low. Easy payments if desired. We will help you earn your way 
— instruction every part of the Watchmaker's Trade through school, too. And our employment bureau places students in 
at home as good or better than ata shop. You can big paying positions all the time. 
R earn money while learning and secure a well paying * Get our 1912 catalog which explains all about our 
w position or start in business after completing our Write Today practical course of instruction. Learn how students 
EE. 9 course of instruction. Good watc atchmakers anes always make big monev—how you can insure your future by taking our course 
r in demand and earn from $20 to $35 ko rweek. For Get this information at once. Everything sent absolutely free. Just send 
baning.” ars apply to the WISCONSIN SCHOOL OF WATCH- us a postcard. We will help you make a big success, so write today to 
JAKING, Stroh Bidg., MILWAUKEE, WIS. 


L. L. COOKE, Director 


LEARN $25 to $100 
EARN *25y7222 Coyne National Trade School 


; ¥ e can positively show you by mail 20 E. Illinois St., Dept. 119Y Chicago, tl. 
How to increase your salary. BOOK MAILED FREE. : hool i : 
PAGE-DAVIS CO., 112 Page Building, Chieago, Ll., or 150 Nassau St., New York Oldest and Largest Practical Trade Sci in America 
My — “How to We 
top tammering 
“Sci- Occupy 
entific alking’’— 
Write M.L. HATFIELD, 1918 Grove St., OAKLAND, CALIF. Entire 
Le Home’ 
arn at Home of 
Graduate correspondence students most Over 
successful at bar examination. Cover 
same ground as Harvard, Michigan 30,000 
and other big law colleges. Guarantee 
to coach free, students failing to pass bar quare 
examination. Scholarships are now Feet 
open. Scholarship students pay only for 
A, tb xtand postage. Write today for catalog. 
Mank 
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These Books will placc¥YOU 
ABOVE THE CROWD 


of COMMON WAGE EARNERS 


If you want toGET AHEAD~—HERE’S YOUR CHANCE! 
The knowledge, skill and experience of scores of well- 
known experts in Engineering is now placed at your disposal. 
If you are a beginner —or even if _ consider yourself well up 


in Engineering—these books will prove of inestimable value 
to you. On every page you will find something that you 
should know —or that you have learned and forgotten. Now, 
read our liberal offer—how we place in your hands, for 
seven days free examination, this great new seven-volume 


Cyclopedia of 
Steam Engineering 


Compiled from the standard instruction text books of the 
AMERICAN HOOL OF CORRESPONDENCE, these 
books constitute, in themselves, a course of practical and 
instruction in Engineering — placing before you 

e short cut to the big positions and big salaries. 

The regular list price of this splendid set is on .00—but for a few weeks 
we will make the special price of only $19.80 (nearly actual cost). If you 
want the books, after you have had them in your hands for seven days, 
at Our expense, you can pay for them on the very easy arrangement 
of $200 down an.i $2.00 per month thereafter until paid for. And 
femember. that in letting us send you these books, for your examination, you 


Do Not Pay One Cent Until You Notify 
Us That You Wish to Keep the Books 


And if you do not desire to keep the books, after you have had them for 
the seven day period—simply notify us, and we have them returned, at our 
expense. 

These seven magnificent volumes contain 3,300 pages ‘size 7x10 in.,) 
and over 2,500 illustrations, full page plates, diagrams, etc. Printed on the 
best grade of paper, with large, clear type; superbly bound, in half-morocco; 
titles stamped in gold. 


A Few of the Important Subjects Covered: 


Construction of Boilers, Boiler Accessories, Fuel Economizers, 
Mechanical Stokers, Steam Pumps, Steam Engines, Indicators, 
Valve Gears, Steam Turbines, Gas and Oil Engines, Fuels, 
Automobiles, Carbureters, Locomotive Boilers and_Engines, 
The Air Brake, Single-Phase Electric Railway, Elevators, 
Marine Boilers, Marine Engines, Heating and Ventilating, 
Compressed Air, Transmission, Absorption and Compression, 
Refrigeration, Ammonia Machines, Direct Current Dynamos 
and Motors, Management of Dynamos and Motors, Electric 
Wiring, Electric Lighting, etc. 


Free with every order received before August 11,1912 


With each set is included a year’s Consulting Membership entitling you to the 
free advice of a staff of Engineering Experts. This will give you practical 
help in handling working problems which are too specific to be taken up in 
detail in the cyclopedias. There will be no limit to this service. A single 
problem solved for you might be worth more than first cost of the books. 


Why Not Send the Coupon Today — 


before you forget it—so that we can lay this magnificent cyclopedia in front of 
you, for seven days, at ourrisk *? Remember: No obligation — no cost to you 
no trouble on your part— simply mail us the coupon. And after you have 
carefully tested the books, don’t keep them, if you don’t want them —if you 
do not fully realize that they will help you to m*ke a bigger man of yourself. 
Delay accomplishes nothin g—action costs you noth 1g—act today. Mail the Coupon. 


FREE EXAMINATION COUPON 


American School of Correspondence 
Chicago, U.S. 


Please send set Cyclopedia of Engineering for 7 ’ free Gitmlostion 

I will send $2 00 re: 7 days and $2.00 a month nt have paid $19 80. of 

notify you to send for the books. Title not to pass until ate Mech 912 
ec 


Address........ 


Please Mention Popular Mechanics 


They Started Even 


They worked side by side in the same 
shop. One was ambitious—grasped the opportun- 
ity—succeeded. He studied Chiropractic! 

He is now independent. 


The other was contented—he still works for ma- 
chinist’s wages—his family knows what high cost of living means. 
Here's a great ee et for every man or woman to enter a 
dignified, highly pai rofession, Chiropractic, the new science 
which, without drags or surgery, adjusts the causes of human ills. 


Take the case of Chas. F. McCormick—a year ago he worked 
for $2 a day. He studied Chiropractic and in less than a year built 
up a practice paying him $150a week. **Mac’s’’ neighbors honor him 
for he accepted his chance: he made good! 


So can you—you can learn Chiro epenctio at home through our 
home study course—250 lessons and 25 photos from life. Start 
now. Wecould place 1200 graduates today if we had them and the 
demand for them is growing fast! 


Learn about this real opportunity to get out of the small 
income rut. Write today. 


Palmer School of Chiropractic 


Home Study Department 
“*Chiropractic Fountain Head’’ 
Dept. P. M. Davenport, Iowa, U.S. A. 


LEARN a Profitable Profession 


We teach you by mail. In afew months you can begir 
practicing Mechano-Therapy—an elevating and highly 
paid profession for men and women. Simpler than 
Osteopathy. Endorsed by physicians. Easy to learn. 
We guarantee success in the study. Only ordinary 
education required. Authorized diplomas to graduates. 
Work very interesting. Vast opportunities for social 
and financial betterment. Special terms now. Write 
today for our illustrated, prospectus—sent FREE. Address : 


AMERICAN COLLEGE OF MECHANO-THERAPY, 81 W. Randolph St., Chicago, Ill. 


MEN WANTED! 


SOUND MEN —21 to 40 years old—wanted at once for Electric 
Railwa Motormen and Conductors in every state. 
Wages ) to $100 a Month, Experience Unnecessary. Per 
manent employment, no strike. Write immediately for Applica- 
tion Blank. No colored men hired. Address Manager Employ- 
ment Department, Koom 886 Dwight Bidg.. Kansas City, Mo. 


BE AN ILLUSTRATOR. Learn to draw. We will teach you 

by mail how to draw for maga- ry of Mlustration 

zines and newspapers. Page th 
Send for Catalog Thicago, 


LEARNED BY 
ANY MAN 
OR BOY 

AT HOME 
SMALL COST 
Send today 2c stamp for particulars and proof. 


0. A. SMITH, Room D 44, 823 Bigelow St., PEORIA, ILL. 


SHORTHAND 
_IN SO DAYS 


llabic System — written with only nine, charac ters. No ‘ 
ruled line’ ading '*—no ‘‘word-signs’’—no ‘ 
Speedy, pra song 7 stem that can be learned in 30 days of home 
study, utilizing spare time. For full descriptive matter, free, address 
CHICAGO CORRESPONDENCE SCHOOLS 
‘o Opera House Block CHICAGO, ILL. 
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Electrical Workers’ Standard Library 


Text books with which to easily and quickly master the Electrical profession. A Complete Course 
of Easy Lessons. Arranged in progressive order in Questions and Answers. Plain everyday English. 
Hundreds of diagrams and drawings make everything so clear that even a boy can understand, 


Specialized knowledge embodying the research and life-time experiences of foremost practical experts 


Eight volumes, pocket size, about 380 pages each, profusely illu- — COUPON == 
trated with diagrams, drawings and plates. One has about 750 pages National Institute of Practical Mechauios, P.M. 


and covers everything connected with up-to-date American Telephone chaWvithout, any obligation on my part te pur- 
practice. This volume alone has upward of four hundred engravings. pa ment terms of the blectrical Workes” Stand. 
Also a Complete Electrical Dictionary and the Civil Service Exam- your institute, 

ination Questions and Answers. 


The FREE CONSULTATION SERVICE of this Institute for a 
term of THREE YEARS is at the command of every purchaser. J “°° 


OCCUPATION. . 
Elegant in appearance. The books are bound in full leather, round corners, and ais aint 
red edges. Complete in cloth-covered Case asshown above. ape 
National Institute of Practical Mechanics 
1325 Michigan Avenue Chieago, A. 


ELECTRICITY Rensselaer 


Complete in One Year a 
Polytechnic 

Bliss Electrical School Engineering e 

| Tn stitute 


necessary engineering work. Teaches simplicity, concentra- 


tion, hard work. For young men of energy and character. Courses in Civil Engineering (C. E.), Mechanical Engi- 
20 years of greatest success. Graduates hold first-class Posi- neering (M. E.), Electrical Engineering (E. E.) an 
tions. Opens Sept. 25. Write for new catalog. General Science (B. S.). Also Special Courses. 

16 Takoma Ave., WASHINGTON, D. c. Unsurpassed new Chemical, Physical, Electrical, Me- 


chanical and Materials Testing Laboratories. 
For catalogue and illustrated —_— showing work 


LE ARN TO BE A WATCHMAKER = fn gO students and views of buildings and 


BRADLEY POLYTECHNIC INSTITUTE % JOHN G. NUGENT, Registrar 
Horological Department, Peoria, Illinois 
Largest and Best Watch School in America 


We teach Watch Work, Jewelry, Engrav- Engraving and Jewelry repair. 
ing, Clock Work, Optics. Tuition ing - | learning. Our 


00 ool by leading 
information. CHICAGO SCHOOL OF WATCHMAKING 
BRADLEY, Dept. S., PEORIA, ILL. Dept. 20, Bush Temple CHICAGO 


LEARN WIRELESS-TELEGRAPHY ZA. 


at my practical and superior school. Outlook in the Wireless field 

is excellent. Wages are good and the work pleasant, instructive and intensely ie 
interesting. My school is recognized by wireless, telegraph and railway officials as being the 
foremost one. Teachers are practical men with years of experience. This school owns and 
occupies exclusively, two large modern buildings with complete high power wireless station. 
Investment $25,000.00. Oldest school in America—established 37 years. Morse or Wire 
Telegraphy and Railway Accounting also taught. Graduates assisted to positions. 
Living expenses low and may be earned while learning. Easy payments. Corre- 
spondence courses also. Write today for free illustrated catalog and interesting testimonials. 
A. G. M. Dodge, President, Dodge’s Telegraph, Railway and Wireless Institute, Ohio St., Valparaiso, Indiana. 
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This Man Makes 


Do You? ¢ 


Do YOU get 
paid for what 
you KNOW or what you DO? 


HERE is not atrade in the world 

where the premium on a clear 

head and a steady hand is so 
high as in the Automobile Business. There is not an 
occupation where one gets paid so well for BOTH what 
he Knows and what he Does. BUT when one is getting 
paid for what he knows he must be “ There”’ in order 
to “ Collect.”"—Do YOU get the point ? 


We Teach Automobile Engineering 
PRACTICALLY! 


As the largest dealers in the best automobile town on 
earth— CHICAGO, and the ONLY Automobile School actu- 
ally engaged in the Automobile business, we offer earnest 
geeng men unlimited opportunities for practical experience. 
I'wo Entire Floors containing over 100 new and used cars, 
well equipped daylig ht segete shop in which there is plenty 
of machinery ‘and & 5 to 30 automobiles at all times, large 
staff of expert instructors and mechanics, size, reputation 
and excellence of equipment combine to make us the best 
| most recommended school teaching this trade. Write 
learn “Why” our practical me thods produce E XPE RTS, 
pe incidentally get our FREE 32 page booklet “HOW TO 
DRIVE” —It’s worth writing for. 


GREER COLLEGE OF MOTORING 
1471-73 Wabash Ave., CHICAGO, ILL. 


N. B. We don’t believe in doing an awful lot of advertising 
BUT you ought to see the way we're delivering the goods. 


and let me see what you can do with it. You can 
earn $20.00 to $125.00 or more per week, as 
illustrator or cartoonist. My practical system of 
personal individual lessons by mail will develop 
your talent. Fifteen years successiul work for 
newspapers and magazines qualifies me to teach 
you. Send me your sketch of President Taft 
with 6c. in stamps and I will send you a test 
lesson plate, also collection of drawings show- 


THE LANDON for SCHOO OF ILLUSTRATING 


and CARTOONING 
1438 Schofield Building, Cleveland, Ohio. 


1 TEACH SIGN PAINTING 


SHOW CARD WRITING or LETTERING by mail 

ind guarantee success. Only field not overcrowded. My 

instruction is unequaled because practical, personal 

and thorough. Easy terms. Write for large catalogue. 
CHAS. J. STRONG, Founder 


Detroit ScHOOL OF LETTERING 
DEPARTMENT PM. DETROIT, MICH. 
“Oldest and Largest School of its Kind’’ 


Learn a Paying Profession 


that assures you a good income and position for life. 
For seventeen years we have successfully taught 


PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 
Our graduates earn $20 to $50 a week. We assist them to secure 
these positions. Learn how you can become successful. Terms 
easy— living inexpensive. Write for catalogue— NOW ! 


ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Effingham, Ill. 


I Can Increase 
Your Earnings 


No matter where you live, 
h ou are honest, ambitious 
determined to succeed 
business abso- 
lutely your own—send your 
J.H.J0ICE, Pres, and address and I will 
Pics mail you our Big Free 64-Page 
Book, showing how you may earn 


$3,000t0$10,000a Year 


in a Real Estate, Brokerage and Insurance 
Business. 


Our system is a positive success. We will 
teach you by mail, appoint you a 

Special Representative 
in your town of the oldest and largest co-oper- 
ative realty and brokerage company in the 
world, start as in a profitable business of 


your own, and help you to make money from 
the beginning. 


Exceptional Opportunity for 
-Men Without Capital 


Write Today 
International Realty Corporation, 
2736 Manhattan Building, Chicago, Ill. 


WANTED prays: 


YOU CAN WRITE THEM. Ws, 


ence needed. Big demand and good pay. Details free. 
ASS’D M. P. SCHOOLS, 601 Sheridan Rd., Chicago 


Motion Picture 


SHORT-STORY WRITING 
A course of forty in the history, by Bore 
ture, and writing of the Shert-Story taug! 
Esenwein, Editor, Magazine. 
e catalogue free. Write to-day. 
The wane Correspondence School 
Besse Place, Springfield, Mass. 


Mr. Esenwein 


MUSIC LESSONS FREE 
Waits 

for our Booklet tells how to learn to pl ay Piano, 

gan, Violin, Mandolin, ete. Beginners or advanced ah 


American School of Music, 50 Lakeside Bidg., Chicago, Ill. 


LEARN WATCH REPAIRING 


Be a watchmaker—you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
DeSelms Chart System. After you complete the course you 
will know a watch from Ato Z. You will know just what 
the matter is and how to repair one. When you graduate 
you will be a practical watchmaker and repairer ana 
competent to fill any position. Positions for our 


graduates. 
It explains our system and terms. 


Ask tor our Free Book. 


THE DeSELMS WATCH SCHOOL 
23 Perry Street ICA, INDIANA 


LEARN PLUMBING 


A trade that will make you independent for Ife. 
Hours Shorter — Pay Bigger— Demand Greater 
than mostanytrade. You need no previous expe- 
rience. Our practical methods enable you in a 
few months to hold sition as skilled plumber 
or conduct your own business. Catalog sent free. 


St. Louis Trades School 
4430 Olive St. ST. LOUIS, MO. 


| 
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fessions of which they treat as do these Handbooks. 


ireoox 


Mechanics’— 


mechanics; 


ers; power of boilers; 


etc. 


Advertiser’s—How to plan and 


rite an adver- 

type ant type measure- 
points on printing style; 
manu- 
engraving 


tisement; 
ments; 
display; 
script; 


preparation of 
proof reading; 


Tables; formulas; 

measurements; 
belting; powers; hydro- 
strength of materials; 
shafting; boiler design; care of boil- ical ‘and 
chimneys; 
exhaust heating; machine design; 
machine tools; slide valve; pulleys; 
cylinders and steam chests; pistons; 
gearing; transit surveying; triangu- 
lation; curves; radii and deflections; 
earth work; track work; electricity; 


Mechanics; electricity; 


electrical 
tric batteries; 
apparatus; alternators; 
ers; wattmeters; 


heating and we 


= $1.25 Handbooks for 50c. 


5 No books in existence contain in so small space as much information about the trades and pro- 


They are little giant encyclopedias of practical 


electrical 
units; symbols and quantities; phys- 
properties 
metals and alloys; wire gauges; mag- 
netism; dynamos and motors; elec- 
alternating current 
transform - 
electric transmis - 
sion; electric lamps; wiring, electric 

electromag- 


knowledge giving data and information that is hard to find in ordinary books. 
x have been prepared by the well-known textbook writers 
Schools whose textbooks are recognized the world over as the most practical treatises on 
sciences ever published. 


Electrical Engineer’s— 


nets; controllers; car wiring; etc. 


business forms; 


capacity; time; 


Business Man’s— 


ables; 
systems; 
measures of extension; weight and 
value of foreign 
coins; duties on imports; bookkeep- 


and printing methods; electrotypes; ing; ‘stenography; correspondence ; 


matrices; advertisement _ illustra- postal information; financial terms; 
tions; magazines; newspapers;retail, money and the money market; 
department- -store, general, trade- brokers and brokerage; patents; 


paper, and mail-order advertising; 
trade marks; circulars; advertising 


agencies; etc. 


Stenographer’s & Cor- 


respondent’s—Advice to 


e gin- 
ners; shorthand letters 
of application; punctuation; 
correct and faulty diction; 
business correspondence; type- 
writing; abbreviations; ad- 
dressing; mailing; rates of 
postage; duplicating work; etc. 


Telephone and Tele- 


gra —Useful tables; 

mechanics; elec- 
tricity; magnetism; primary 
batteries; storage batteries; 
electrical measurements; tele- 
phony; tests with magneto- 
generator and bell; telegraphy; 
Morse telegraph systems; mul- 
tiplex telegraphy; etc. 


Plumbers and Fitters’ 


Arithmetic; involution and 
evolution; powers, roots, and 
reciprocals; circles; decimals; 
geometrical drawing; weights 
and measures; formulas; men- 
suration; mechanics; hydro- 
mechanics; building construc- 
tion; heating and ventilation; 
gas-fitting; plumbing; etc. 


9__Logarithms; 
Mariners trigonometry; 
navigation; terrestrial naviga- 
tion; celestial navigation; or- 
ganization of a man of war; 
naval ordnance; explosives: 
torpedoes; ship building; speed, 
tonnage, and fuel consumption; 
ropes; wind and weather; 
signals; nautical memoranda 
etc. 


Please Mention Popular 


ete 


: International Textbook Co. 


copyright and trade marks; corpor- 
ations; business law; publicity; etc. 


the books BEFORE which Thave maker ™* 
Handbook —__Advertiser’s Handbook 
_Elect. Eng. Handbook __Business Handbook 
_Bldg. Trades Handbook — Bookk’per’s Handbook 
Plum. & Fit. Handbook __Sten. & Corr. Handbook 


of the 


of 


These Handbooks 
International Correspondence 


applied 


These Handbooks are consulting experts of the highest rank, and are the 

most powerful force in the world for the promotion of ambitious men. 

help to quicker and better work that will command advancement 

; grade book paper in clear type, and durably and handsomely bound in cloth with gilt titles; contain 
L on an average of 364 pages and 175 illustrations and are regularly sold for $1.2 


They are an indispensable 
They are printed on a high- 


5 each. 


SPECIAL OFFER.—We are selling these Handbooks, durably bound in cloth with gilt titles, at 
a special price for each Handbook of 50 cents. 


Building Trades—\ats 


structures; strength of 
properties of sections; strength of 
rivets and pins; materials of con- 
struction; footings and foundations; 
masonry construction; woods used 
in building; qualities of timbers; 
joinery; framing; estimating; ele- 
ments of architectural design; drain- 
age systems; plumbing fixtures; 
plumbers’ tables; heating and ven- 
tilation; gas and gas-fitting; etc. 


Bookkeeper’s—Arithmetic; 
formulas: 
tables; money; percentage; interest; 
equation of accounts; money and 
the money market; business law; 
financial terms; banks and bank- 
ing; postal information; distances 
and time between various places; 
bookkeeping; business forms; card 
systems; modern office methods; 
cost accounting; bank bookkeeping: 
clearing house methods; etc. 


Box 872, SCRANTON, PA. 


—Tel. & Tel. Handbook — Mariners’ Handbook 


Name 


St. and 


_ State _ 


Mechanics 


Pee 
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POPULAR MECHANICS ADVERTISING SECTION 


—THIS DIRECTORY 
MECHANICAL INFORMATION 


Shows just where to find that particular help you 
are in need of on any of the following subjects: 


Aeronautics 
Air Brakes 
Amateur Mechanics 
Architecture 
Automobiles 
Boats 

Boilers 
Bricklaying 
Building 
Business 
Camping 
Carpentry 


Cement, Concrete,etc. 


Designing 

Dies 

Dyeing 

Electric Railways 
Electricity 
Electroplating 
Enameling 
Engineering 
Estimating 
Fishing 

Foundry Work 
Gas Engines 
Hand Forging 
Heating 

Hunting 
Industrial Progress 
Inventions 

Lathe Practice 
Lettering 


Locomotive Engineer’ g 


CATALOGUE 


OF THE LATEST AND BEST 


MECHANICAL 


500 TITLES ON 
100 SUBJECTS 
FREE for the ASKING 


Machine Shop Work 


Masonry 


Mechanics 

Mechanical Drawing 

Metal Working 

Millwrighting 

Mission Furniture 
Making 

Motorcycles 

Painting 

Pattern Making 

Plumbing 

Power 

Pumps 

Railroading 

Recipes 

Refrigeration 

Science 

Sheet Metal Work 

Shop Notes 

Sign Painting 

Slate Roofing 

Steam Engineering 

Steam Turbines 

Steel 

Telephones 

Tools 

Trapping 

Ventilation 

Welding 

Wireless 

Woodworking 

Wrought Iron 
Ornamental Work 


96 Pages—Vest Pocket Size—Indexed— Handy to Keep— Handy to Refer to 


This catalog is not a hit or miss collection of book titles, author’s names and prices, but consists of intelligently 
This catalog t a hit llect f book titles, auth d p but ts of intelligently 
prepared descriptions of good books. In many instances, complete lists of contents are given ; the aim being to tell 
enough about a volume to enable anyone to determine whether or not it contains the information he is seeking. 


SENT FREE UPON REQUEST BY 


Popular Mechanics Book Dept., 318 W. Washington St., Chicago 
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EXPERIMENT WITH 
WIRELESS 


ENTERTAINING 
INSTRUCTIVE 
INEXPENSIVE 


This book of 96 pages 
explains in an under- 
standable manner the 
construction of an out- 
fit suitable for trans- 
mitting four or five 
miles. The set can be 
easily constructed at a small cost by any 
boy of ordinary ability. 


Howto Make a Wireless Set 


By ARTHUR MOORE 


96 pages. Illustrated. 5x7. Cloth. 
PRICE POSTPAID, 


50c 
ORDER OF YOUR DEALER OR 


POPULAR MECHANICS BOOK DEPT. 


318 W. Washington Street, CHICAGO 


Made for 
Comfort 


Modeled to exact shape, 
but perfectly flexible. 
Finished in dull lustre. 
The ideal collar for 
traveling. 

Price at the stores, 25 cents 
per box of 10, or by mail 


30 cents in U. S. stamps. 
Sample by mail for 6 cents. 


State Size and Style 
BEAUTIFUL CATALOGUE FREE 


RAPHAEL 
12 to 20 Inches 
Inch 


REVERSIBLE COLLAR CO. 


Department U BOSTON, MASS. 


RUBENS 


FOR SALE—A Limited Number of 
Complete Files 


Popular Mechanics Magazine 


For 1911 


consisting of the 12 issues of the magazine 
with a complete index suitable for binding. 


Price $1.50 Postpaid 


POPULAR MECHANICS CO. 
318 W. Washington St. CHICAGO 


WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 


HERE YOU ARE BOY A medallion 
pin of Foxy 
Grandpa. Everyone will notice it on the lapel of 
your coat and try to get a closer look at it. All you 
have to do is press the bulb.—Foxy Grandpa will 
finish the job by squirting a fine stream of water 
over the inquisitive one. Will squirt 20 feet. Great- 
est joke out. Order one today and fool your 
friends. Price 1Sc. Foxy Grandpa and Hooligan 
both for 25c. 5 for SOc or 1 doz. for $1.00. A beau 
tiful fountain pen free with every $1.00 order. 


AMERICAN SUPPLY CO., ST. PAUL, MINN. 


Every Boy His Own 


Greatest boys’ book ever written. tells how to make a steam 
hone, magic | beats balloons. 


over 


illustrations. Our big cal joe extra 
all AMERICAN SUPPLY ST. PAUL, MINN 


200 KINDS Iron, Wood, 
| Wire & Steel PUZZLES 
Sample with Catalog 10 cents, 
or 3 leaders for 275 cents. 
WESTERN PUZZLE WORKS 
Paul, Minn. 


Every Boy His Own Toymaker 


Greatest Pa 8" book ever written. Tells he ow to make 

Engine. ites, U 

‘an mechanical poys. raps. shing kle 205 

also of 150 es, badge pin 
and THRoat’’ warbler and bird call aii 

WESTERN "PUZZLE CO., 8ST. PAUL, MINN 


points he needs to know regarding same 


return Ye 
We could on nt testimonials by the hundreds 


A SCHOOL WITHIN ITSELF 


Vhere are XX chapters in all, XIX carrying you from the fundamental principles of electricity on through the 
various branches to a point where the careful student comprehends the complete designing, care and operation 
of a dynamo or motor, and one chapter on electric automobiles, outlining their construction, care and opera- 
tion, and all about storage batteries and how to handle them. 
point. After a student studies a subject, he is questioned on that subject in such 
The book contains a dictionary defaing 1500 Electrical Words, the reader 
to ascertain the meaning of any electrical word, term or phrase used in this book, as well as hundreds of others in common use 
All required tables necessary in the study are in it 


$2.00 PER COPY—SIXTH EDITION—30,000 COPIES SOLD. 


not a ory upon examination is AN UNUSUAL ONE in connection 
ar decision will be what thousands of others have been 


CLEV ELAND ARMATURE WORKS, 49 & St. Clair Ave., Cleveland, Ohio 


E ach subject is carefully written and to the 


sanner as to bring clearly to his mind the 


The offer we make of re 

funding money if book is 
But we have no fear of its 
ould not buy it ff it could not be duplicated 
ir own judge of its merits. 


with the sale of a book 
Money w 
It is best to order and be y« 


Armatures and Fields Wound - Commutators Filled 
AMERICA'S GREATEST REPAIR WORKS 
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ELECTRICITY 


The Importance of Training 


himself to ‘‘fill the shoes” 


Opportunity Coupon 


American School of Correspondence, Chicago, U.S. A. 


Please send me your Los and advise me how I can qualify 


for the position marked * 


Pop. Mech.7-12 


Automobile Operator 


Structural Engineer 


Master Mechanic 
Sanitary Engineer 
Steam Engineer 


lee. Light & Power Supt. 


Lawyer 

Fire Ins. Engineer 
Telephone Expert 
Moving Picture Op’r 


‘ost Accountant 
Cert'f’'d Public Ace’nt 
Auditor 

Business Manager 


eases Reclamation Engineer .. College Preparatory 
NAME 
ADDRESS. 


Here is a man who was in line for a better job, but, like the great majority, had not been training 
of the man above him; he always thought that if the time ever came he could 
just bluff it through—special training wasn’t necessary. There’s where he made Ais mistake, and there’s 
where you will make your mistake if you are not a trained man. 
to find that the man did not know anything about the other fellow’s work; that he had been wasting his 
time instead of improving it—that he was just one of the fellows who get into a rut and stick because he 
didn’t have sense enough to plan for the future. | 


The boss had only to ask a few questions 


The time to plan is is right now; the o opportunity will will come when you are ready 


Don’t think, as this man did, that it is simply a matter of absorbing knowledge and as a matter of course promotion will follow. Don't 
argue with yourself *“There’s no opportunity here—no incentive to do better work—I have gone as high as I can in this firm—I know as much 
as the boss and don’t see why I can’t get the money.’ 

If the opportunity for advancement is not right ahead of you with your own firm, then it és with another. There is always an opportunity 
—always a chance for a better job, for better pay—yes, just the job you have often wished you had—but mere wishing will never get you 


anywhere; you must get the training. 

The American School of Correspondence was founded to help just such men 
as you. It is one of the largest educational institutions in the world. If you 
will write and tell us what you want to be, how much of an education you already 
have, and how much time each day you are willing to devote to bettering your 
condition, we will send you, absolutely free of charge, our complete bulletin 
describing sixty-five courses of study. We will tell you how you can pay for the 
course you want by the week or by the month. We will do everything we can 
to get you started right. 

If anyone offered you $500 for two hours overtime every day for a year, 
you would jump at the chance, wouldn’t you? Two hours study every day for 
the next year or two will mean more than $500—it may mean $1,000; that 
depends entirely upon yourself, 

The American School does not employ agents or collectors to bother you in 
your home or at your work. It brings a complete college course to you in your 
own home, and all work is carried on privately and quietly, strictly by corre- 
spondence. 

Won't you check, fill in, and mail the coupon? 


AMERICAN SCHOOL OF CORRESPONDENCE 


CHICAGO, U. S. A. 


Please Mention Popular Mechanics 
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WRITTEN SO YOU CAN UNDERSTAND IT 


Vol. 18 


JULY, 1912 No. 1 


Passenger Uses Aeroplane to Overtake Liner 


Belated Steamship Passenger Leaving the 
Hydro-Aeroplane Which Made It Possible 
for Him to Catch a Ship That had Sailed 
a Half Hour Previously. 


Coffyn's Hydro-Aeroplane Hovering Over a 
Transatlantic Liner to Which He Brought 
a Passenger Who had Missed the Steamer 
at the Dock 


Photos Copyright by International News Service 


A EROPLANES have not yet been 

listed as part of the dock equip- 
ment of the big steamship companies 
—to be used to catch departing vessels 
by belated passengers—but there may 
come a time when such a means of 
transportation will be provided. At 
any rate the idea is not a wild imagin- 
ary scheme, as it has been actually 
tried. A belated passenger in New 
York recently chased and overtook a 
steamer sailing for Europe and was 
put aboard, the aeroplane being the 
vehicle with which he accomplished his 
purpose. 


The thing was done only a short 
time ago. The passenger was not 
really belated, as he could have 
reached the steamer in time for the 
sailing if he had not made arrange- 
ments to remain a little longer ashore 
Thirty minutes after the boat left its 
dock the passenger and Frank Coffyn, 
the airman, set out in pursuit in the 
latter’s hydro-aeroplane. The flying 
machine caught the steamship in a 
very few minutes after making a rec- 
ord trip down New York Harbor about 
500 ft. from the surface. After circling 
the ship twice the hydro-areoplane 
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dropped to the water and a boat was 
put off from the steamer for the pas- 
senger. When the passenger had been 
taken from his machine Coffyn rose in 
the air again and returned to his start- 


LIFE-SAVING MOTOR 
FIRE TRUCK 
The latest acquisition of the Spring- 


field, Mass., fire department, which is 
a pioneer in the use of motor fire ap- 


a 


ing point. This is the first time this 
feat has ever been accomplished, al- 
though once before an aeroplane was 
sent in pursuit of a steamship to de- 
liver a package to a passenger aboard. 


ELECTRIC LIGHT WITHOUT 
HEAT 


A flame that will not give off heat 
is claimed to have been derived by a 
French inventor, M. Dussaud, from 
electric energy. No de- 
tails are given regarding 
this invention, however. 
M. Dussaud declares he 
has succeeded in com- 
municating to a point of 
metal placed in a vacuum 
an electric intensity which 
he could not obtain with 
the filament of ordinary 
burners. This cold light 
can be placed without dan- 
ger in close proximity to 
reflectors, condensers or 


The Special iieGoving Ste Truck of the Springfield, Mass., 


ire Department 


paratus, is a life-saving motor truck. 
In the center of the body, between the 
long side seats, is a life net, folded in 
so compact a form that it does not in- 
terfere with the carrying capacity of 
the machine. Three scaling ladders 
are carried on metal-rod supports 
above the life net. The other devices 
included in the equipment are a smoke 
helmet, an oxygen respirator for use 
in cases of partial suffocation, and a 
medical outfit. 


NEW NON-CORROSIVE 
ALLOY 


A patent has recently been given to 
the representative of a metal company 
in Philadelphia on a new white, non- 
corrosive, and malleable alloy of iron, 
nickel and copper. It is said that this 
alloy may be rolled into sheet, rods or 
bars, or drawn into wire, and may also 
be cast in sand. 


diffusers, so that an apart- 
ment can be illuminated 
by an electric battery or 
box of accumulators, the electricity 
used being 200 times less than with 
the ordinary light. 

A tiny point of cold light, given by 
an electric battery of only 30 watts, 
sufficed to replace a moving-picture 
lantern, and celluloid films can thus be 
used without danger. Owing to the 
smallness of the battery necessary, 
there is a great future for the “cold 
light” for stage purposes, a koy or 
girl being able to carry this tiny bat- 
tery anywhere. It will also prove use- 
ful for medical purposes, claims the in- 
ventor, for when the lamp is placed in 
the hand, the blue veins are shown dis- 
tinctly against the rose-colored back- 
ground. Thus it will be possible to 
illuminate the lungs by the use of this 
invention. 


The word lens comes from the Latin 
word for lentil seeds which have a 
double convex shape like a lens. 
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SCHEME FOR CONVERTING UNMINED COAL INTO GAS 


Pipe ror WorKING Fire 
with ALR STEAM 


Pipe TO GAS ENGINES / 


APPARATUS FOR COOLING AND 
(CLEANING GASES 


COAL CORE BROKEN UP 
AND FIRED BY ELECTRIC CURRENT 


Sir William Ramsay, one of England's famous scientists, says there is absolutely nothing, so far 
as he can see, to prevent a bore-hole from being put down until the coal stratum is reached, and the 
setting of the coal on fire by electricity, thus converting the coal in the bowels of the earth directly into 
gas. Air would be sent down to enable the coal to burn, the amount of air being restricted when 
sufficient heat had been engendered; steam would be sent down to provide a mixture of hydrogen and 
carbonic oxide, or water-gas; great gas engines would be mounted at the mouth of the pit or bore-hole, 
and the gas would be used to develop electric power for distribution throughout England. 
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PLAYING GOLF IN ARMOR 


In the ac- 
company- 
ing illustration is 
shown a well-known 
English baritone, who 
has been appearing in 
a London production 
as St. George, the pa- 
tron saint of England, 
practicing golf strokes 
in his full stage suit 
of iron armor. On St. 
George’s Day he 
played a_ nine-hole 
match on the Bushey 
Hall golf links, 
this being the 
first time that 
the Dragon- 
slayer ever entered the list—or rather 
the links—of golf. 


TESTS PROVE BACILLI NOT 
NECESSARY TO LIFE 


In interesting experiments at the 
Pasteur Institute, Dr. Cohendy has 
shown that bacilli are not necessary to 
the life of vertebrates (the division of 
the animal kingdom comprising ani- 
mals having a backbone of bony or 
cartilaginous vertebre). By using 


chickens for his experiments he demon- 
strated that it is possible for verte- 
brates, normally rich in bacilli, to live 
without these organisms. 

In these experiments he sterilized 
the eggs the day before the chickens 


Dr. Cohendy, of the Pasteur Institute, Sterilizing Eges 
a Day before the Chicks were Due 


were due, placed them in a bronze in- 
cubator, and put this in a hermetically 
sealed casing, thoroughly sterilized. 
After the chicks were hatched out they 
were able to walk about inside the 
glass part of the apparatus, under con- 
ditions as nearly normal as possible, 
but with the sand, the air, the fresh 
water, and the food all rendered free 
from bacilli. The chicks were kept 
sterilized for six weeks and grew as 
vigorously as others living under the 
customary conditions. They were then 
removed and permitted to live the 
usual existence, and in less than 2+ 


The Chicks in the Bacilli-Free Apparatus in Which 
They Thrived for Six Weeks 


hours their organs were invaded by 
innumerable bacilli, and no ill results 
were suffered. 


ANTICS OF PET ANTS 
AMUSE PARIS 


The latest fashionable pastime in 
Paris is watching ants work. The in- 
sects are placed in a small quantity 
of earth, under a glass cover, and it is 
quite interesting to see them install 
their new home. After a time a few 
strange ants are introduced into the 
colony, and then the original dwellers 
mobilize to receive the invaders, clos- 
ing up their subterranean passage to 
prevent attack, while warfare is car- 
ried on by a chosen army. This 
fad has become quite popular, since 
first brought to the notice of society 
by a Parisian actress, and the new 
game is hailed with delight. 
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Wreck of Seattle Dock after It had been Demolished by Steamer. Pile Driver at Right Marks End 
of Pier before Accident 


BIG SHIP CUTS THROUGH 


A striking illustration of the force 
of a steamship under way is afforded 
by a recent accident at Seattle, \WWash., 
in which the steel steamship “Ala- 
meda,” a vessel of 3,158 gross tons, 
through misinterpretation of engine- 
room signals, cut clean through a 
dock 60 ft. wide, amputating the outer 
end as neatly as a knife cuts cheese. 
Passing on through the dock the steel 
steamship cut an 


DOCK AND SINKS VESSEL 


light and was being warped into a slip- 
way. The captain rang for half speed 
astern, and an assistant engineer threw 
the gear into full speed ahead. With 
about half her length in which to get 
under way, the steamship bore down 
upon the next dock, and despite the 
dropping of the starboard anchor, 
plowed clean through and deep into 
the wooden steamboat on the other 
side of the dock, 


8-ft. gash half 
way through the 
wooden stern- 
wheel steamboat 
“Telegraph,” 
sinking her im- 
mediately, 

The surprising 
part of the acci- 
dent, from the 
mechanical view 
point, is that the 
steamship h a d 
barely got under 


carrying it across 
| the slipway be- 
fore headway 
was checked, 

It appeared 
that the engines 
were not at full 
speed ahead for 
more than a cou- 
ple of minutes be- 


: fore the error 
=! was rectified, and 
the signal “full 
astern” answered, 


PHD 


headway. The 
“Alameda” was 


Sketch of the Pier When Accident Occurred, Showing 
How the" Telegraph” was Rammed by the “ Alameda” 


The “Alameda” 
backed out of the 
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wreck almost uninjured, with a big 
wooden clock tower which had stood 
on the dock draped over her bows. 
When one considers how difficult 
it was to check the headway of this 
steamship, 314 ft. long, it gives a 


clearer idea of the difficulty of stop- 
ping a steamship the size of the 
wrecked “Titanic,” if it were going 
at full speed, in time to prevent it 
hitting an iceberg sighted a quarter 
of a mile ahead, 


A Complete View of tne Wheeled Greenhouse, Which Covers an Area of Almost 25,000 Square Feet 


A GREENHOUSE ON WHEELS 


Ordinarily, carnation plants raised 
in the open during the summer months 
must be transplanted in a greenhouse 
for winter production, but one grower 
has developed a plan of transplanting 
his greenhouse instead of the plants. 
Five light tracks, placed on concrete 
foundations, were laid lengthwise of 
the carnation beds, and a greenhouse 
174 ft. long by 35 ft. wide, consisting 
of four bays and covering a total 
ground space of 24,360 sq. ft., was 
built on wheels. Plants are set out in 


if 


One End of the Traveling Greenhouse, Showing the 
Method of Drawing It over the Carnation Beds in 
the Fall of the Year 


the carnation beds in the spring and 
the traveling greenhouse is moved into 
position over them in the fall, thus 
allowing the growing process to con- 
tinue without interruption. 

Each bay of the wheeled greenhouse 
is supported by pipe posts, and the 
roof framework is securely trussed by 
means of steel T-iron and rods. All 
the heating pipes are carried overhead, 
and arrangements are made at each 
end for connection with the pipe lines 
leading from the heating plant. 


HOW NAVY GUNNERS USE 
THE TELEPHONE 


The ordinary layman who cannot 
hear what is being said over the tele- 
phone, if a heavy truck or a trolley car 
happens to be passing when he is try- 
ing to carry on a conversation over 
the wire, looks rather incredulous 
when he is told that orders to gunners 
in the navy and army are transmitted 
by telephone from the observation 
platform at the top of one of the ship's 
skeleton masts or the observer's 
tower in a fortification. How can the 
gunner hear what the spotter has to 
say in the terrible din of battle prac- 
tice, he naturally asks. That is sim- 
ple enough when explained. The 
telephones used are very different 
from those put in houses, in that they 
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The Observation Platform at the Top of the Skeleton Mast of a Modern Battleship, Showing the Telephone 
Receivers and Transmitter on the Man Who Sights the Target, by Means of Which He Gives the 
Exact Position to be Fired Upon 

have diaphragms constructed to mag- ter is equipped with a specially con- 

nify sound and the receivers are held structed transmitter which is so hung 

close to the ears of the man taking over his shoulders that the mouth- 
the sight from the observer. The lat- piece is close to his lips at all times. 


Photos Copyright by Enrique Muller 


A Deck Gun Station on a Modern Battleship, Showing Gunner Receiving Information as tothe Target from the 
Observer on the Skeleton Mast, the Long Cable Trailing behind Him Conveying the Telephone Wires 
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Receivers, which are bound with flex- 
ible rubber, are clamped tightly to the 
ears of both the gunner and the ob- 
server and the wires running from 
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the former’s headpiece are incased in 
heavily armored cables of such length 
that the gunner can move about, drag- 
ging the cable after him. 


TALKING MONKEYS AND 
TEACHER 


Dr. William Furness, who is ac- 
knowledged to be a trained psycholo- 
gist, skilled in modern critical tech- 
nique, has, after two years of work in 


Dr. Furness with His Two Talking Monkeys 


the experimental department of the 
University of Pennsylvania, succeeded 
in teaching two big African chimpan- 
zees to converse with a limited num- 
ber of words over and above their na- 
tive and phylogenetic (racial) sounds. 
In other words the instinctive calls of 
the hordes and families, tribes and in- 
dividuals, have been definitely and 
positively excluded, and these two 
chimpanzees have been successfully 
educated to the point where they ex- 
hibit all of the earmarks of imagery, 
memory, and elemental conceptions. 

Further than this, Dr. Furness has 
imported two other Borneo monkeys 
of the same species, which he intends 
to breed to the educated monkeys, and 
to teach the offspring, thus seeking to 
discover the relative facilities of the 
younger and older ones in atquiring a 
vocabulary independent of instinctive 
noises and jargons. 


In his work Dr, Furness has used 
many of the newer psychological 
methods, many of them discovered by 
Dr. John Watson of Johns Hopkins 
University, of definitely associating a 
given image or object with a corre- 
sponding simple sound, different from, 
yet as simple as the native instinctive 
calls and speeches of the monkey fam- 
ily. Although the two chimpanzees 
have no large vocabulary, they have so 
far been successfully taught about 20 
indubitable sounds that are objectively 
and exclusively associated with certain 
things. 

Thus “gob” means food, “eech” 
means water, “rrb” means jump or run 
or walk, “rrgrrr’ means mirror, 
“sssrrr’ means box, and so on. Dr. 
Furness was careful to approach as 
close to the instinctive racial calls as 
possible, though never quite doing so. 
It is possible, according to Leonard 
Hirschberg, of Johns Hopkins Uni- 
versity, for even a child to note the 
differences in quality, pitch and timbre 
of the two sounds, speech and instinct 
calls. 

Dr. Furness, like other psycholo- 
gists, says that no one can ever take 
the so-called monkey language of Pro- 
fessor Garner and others who live with 
the animals and interpret merely the 
animal means of notifying each other 
of fear, love, danger, food, drink, etc., 
as serious or scientific attempts at de- 
veloping animal speech. The method 
must be the human pedagogical one. 
The animal must show curiosity to- 
ward an object, and then must always 
be given a strictly and exclusively as- 
sociational vocal noise upon seeing or 
wanting the same object. 


The United States and its dependen- 
cies produce one-tenth of the total 
amount of sugar manufactured in the 
entire world. 
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Practical Proofs of Streamline Theory 


By VICTOR LOUGHEED 


Such widespread attention was attracted among students of aviation science, by the articles in 
the December and January numbers of Popular Mechanics Magazine, in which there were made 
public for the first time the facts concerning certain phenomena of the streamline form in aeroplane 4 
designing, that it affords us much pleasure to publish herewith the visible evidence of the 
soundness of Mr. Lougheed’s conclusions which is furnished in the accompanying photographs 
secured at French aviation fields. It will be remembered that the most important new discovery 
in the Lougheed researches was the “ definite propelling effect exerted on the rear portion of a 
streamline form” by the compressed magses of air adjacent to the form. This effect, aptly termed 
by its discoverer the “ reaction impulse,” "involves one of the fundamental principles in flight engi- 
neering, and accordingly is to be commended to the most critical consideration of all who are 
interested in the subject.— THE EDITOR. 


O have a 

merely 
technical and the- 
oretical apprecia- 
tion of a proved 
fact in engineer- 
ing is one thing, 
and to possess 
the same concep- 
tion in a definite- 
ly practical and 


To realize, for 
example, that ob- 
jects of different 
forms and sec- 
tions differ in 
the resistance 
they oppose to 
movement in the 
air is a_ simple, 
readily-un- 
derstandable, and 


visualized form, probably not 
so that all of its even a very in- 
| u e a ery in 
significances are - teresting proposi- i 
clearly apparent, Fig. 1—Nieuport pion. srenenione on the ground, show- tion, But really 
ing tautness of the body fabric when the machine is 
| 1S something dis- at rest, thus proving, by contrast with the same to see in an illus- 
tinctly different. machine, in the air, the reality of the “reaction tration or, better 
mpulse. 


Fig. 2—The “ reaction impulse” made visible on a Nieuport 20-hp. monoplane in the air, with the body fabric deeply 
sagged under the pressure that is the heretofore undiscovered secret of the efficiency of the streamline form. 
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still, in an actually operative machine, 
the absolute quantitative effect of 
these qualitative differences is to pos- 
sess a type of knowledge that reaches 


upon the poorer-forms that have been 
experimented with for aeroplane ele- 
ments is due to a retarding suction, 
supposed to manifest itself, if the air 


—<=——— DIRECTION OF MOVEMENT 


16.20 < Cc 
NS 


Streamline 
and other 
sections of 
varying re- 
sistances 
per unit of 
projected area, shown 
in a varying scale that 
makes them all of the 
same actual resist- 
ance. The tremen- 
dously superior effi- 
ciency of the better 
streamline forms, due 
to the “reaction impulse,” as 
" contrasted with the resistance of 
—_— square, reund, and other poor 

sections, is made most evident. It is to 
be noted that B and E, C and D, and F 
and G are alike, simply turned in opposite 
directions. 


the average mind with an explanatory 
force, wholly lacking in text disserta- 
tions or tabular presentations of the 
same facts. 

The writer recently published a 
claim to have discovered that the re- 
markable_ efficiency of streamline 
forms and sections is due to a pro- 
pelling pressure, exerted on the ta- 
pered rear portions of these bodies by 
adjacent masses of air that are, for 
the moment—as a result of their ini- 
tial separation by the front portion of 
the object—in a condition of dynamic 
and rapidly dissipating, but neverthe- 
less very real and measurable pres- 
sure. In contradiction of this claim 
it has been asserted that the greater 
retarding effect of the atmosphere 


streams are not allowed 
to flow freely together at 
the rearmost edges of 
tapering surfaces, 

A complete quietus is placed 
upon these opinions by Figs. 1 
and 2, herewith, which are repro- 
duced from unretouched photo- 
graphs of an early type of Nieu- 
port monoplane with which a speed 
of 60 miles an hour was readily real- 
ized with a 20-hp. motor, despite an 
unusual bluntness in the body form. 

The feature of special interest in 
these views, however, is the tautness 
of the body fabric of the machine as 
it stands on the ground, Fig. 1, as 
contrasted with the obvious evidence 
of heavy pressure acting upon the 
body of the same machine in the air, 
Fig. 2, in which the body fabric is 
clearly shown by the camera to be 
deeply sagged between the different 
elements of the wooden framing be- 
neath it. Since the fabric is very 
stout, and is tightly stretched in ap- 
plying, as is evident in the flat and uni- 
form appearance presented when the 
machine is on the ground, it is cer- 
tain that the dished-i -in appearance in 
the air can be due to nothing else than 
the dynamic pressure previously re- 
ferred to, thus visibly acting on the 
wedge-like rear of the body. 

Concerning the question of suction, 
as constituting a retarding influence 
upon the movement of any object 
through the air, it seems incredible 
that, in view of the trivial inertia and 
extreme mobility of masses of air, it 


is in any way possible to create a meas- 
atmosphere. 


urable vacuum in a free 
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Consider, for example, the condi- 
tion of a piston being drawn out of a 
closed cylinder. In this case there is, 
of course, a high vacuum established, 


Fig. 4—Comparison of streamline form with streamline 
section, both approaching the observer. Though the 
diameter a b, and the displacement of air cd, are of the 
same linear extent in both cases, the difference in the 
geometrical conditions involved compels the air at //, 
in the case of B, to be compressed into one-half of 
the space it originally occupied, as against the com- 
pression into three-fourths of the original space at ee, 
in the case of A. : 


with a corresponding resistance to 
the movement of the piston. But if 
in place of the usual rigid cylinder 
there should be substituted some soft, 
flexible tube—like the thin inner tube 
of a very light bicycle tire, say—then, 
is it conceivable that any possible 
rapidity of piston movement could 
prevent the tube from caving in un- 
der the exterior atmospheric pres- 
sure behind the piston? To carry 
the reasoning further—when there is 
not even so frail and flexible a tube as 
that just premised, how can it be in 


solute assurance that the most that 
can occur is for the moving object to 
drag with it a greater or smaller mass 
of air, too small in volume and too 


Fig. 5—Side view of streamline body A compared 
with streamline section B, showing the shortening 
of the former to secure equivalent effects. 


light in weight, in even the most ex- 
treme case, to add appreciably to the 
load. 

Another point that is against the 
vacuum theory is the fact that the 
normal sea-level atmospheric pressure 
is materially over a ton to the square 
foot, so if the vacuum condition pre- 
vailed at all, it should be feasonably 
expected that the resistance due to it 
would be vastly higher than any that 
are now discoverable, for even with 
the most ill-designed machines that 
have been flown—at speeds as high as 
100 miles an hour—the resisting pres- 
sure to the square foot of projected 
area in no case is as high as 30 lb. to 
the square foot—only 1/70 of atmos- 
pheric pressure. 

Figure 3 is another startling exam- 


Fig. 6—At A is shown a plurality of streamline bodies, providing a succession of compressions, reactions, recom- 
pressions,etc. At Bis pictured a reconstruction ofthe extinct pterodactyl, in which, as in many birds, the head 
and body constitute the first two elements of such a system of tandem streamline bodies as that sketched at A. 


any way possible to produce a meas- 
urable retarding vacuum behind a 
moving object in the free atmosphere? 

In fact, it can be stated with ab- 


ple of what the “reaction impulse” 
really means to flight efficiency. This 
diagram is based directly upon re- 
searches made by Sir Hiram S. Maxim 
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in conjunction with his aeroplane ex- 
periments in England in 1893, and by 
him published—with a seemingly un- 
accountable failure to emphasize their 
full importance—on pages 53-55 of his 
book “Artificial and Natural Flight.” 
Accordingly, the numerals appended 
to the different sec- 


. 

tions, from A to I SS 
inclusive, show the 

relative resistances 


of these different 
forms, without any 
change from Max- 
im’s data, but the es- 
sential difference be- 
tween this diagram 
and ones previously 
published consists in 
the reproduction of 
the different sections 
on a relative scale 
that is in inverse 
proportion to the 
relative resistances— 
so that the various sections, with the 


surface. 


sizes as shown, have all the same re-— 


sistance, So in this presentation there 
is made most plain the tremendous im- 
portance of designing every part of an 
aeroplane, even including the struts 
and stay wires, in the most perfect 
streamline sections possible. 

In Fig. 4 is 
shown an_ inter- 
esting and hereto- 
fore neglected dis- 
tinction that it is 
necessary to make 
between  stream- 
line sections and 
streamline forms. 
In this diagram, A 
is a front view of 
a streamline body, 
or form, coming 
towards the ob- 
server, while B is an edge-on view of 
a strut of streamline section, similarly 
moving toward the observer. Now, 
assuming that the dimension ab—the 
diameter of the streamline form in the 
case of A and the maximum thickness 
of the strut in the case of B—is one 
inch and that the zone of air thrown 


Fig. 7—Unsymmetrical streamline body and wing 
sections, the first being the body of a Nieuport 
monoplane, the second the section of a pelican’s f 
wing, and the third an aeroplane supporting oO 


Fig. 8—The condition at junction 
points of the vertical and hori- 
zontal rudder surface in an ordi- 
nary cruciform aeroplane tail, 
showing the analogy between the ghetes required as 
the result of the interfering movement of air, c d, with 
the abrupt enlargement at e f in a bird's wing. 


into measurable compression by the_ 
passage of the two objects extends 
from ¢ to d, a distance of two inches, 
then a most interesting condition re- 
sults. This is because in the case of 
A the air is displaced by the form ra- 
dially, in all directions, into the annu- 
lar space ee, which 
—because of the 
geometrical law that 
7 the areas of circles 
increase with the 
squares of their di- 
mensions—is a space 
three times as great 
as that occupied by 


the form. In the 
case of B, however, 
the air is not dis- 
placed radially by 
the strut, but, be- 
cause of this being 

indefinite 


length, is moved di- 

rectly up and down 
into the space ff, of an area and con- 
sequent volume only as large as that 
occupied by the form. 

To sum up, it is now clear that the 
passage of the streamline form com- 
presses the four volumes originally 
included in the larger circle at A into 
a space three-quarters as large as that 
they originally. oc- 
cupied, while in 
the case of B the 
passage of the 
streamline section 
compresses four 
volumes of air 
into a space only 
one-half as great 
as that originally 
occupied by them. 

The inevitable 
conclusion, then, 
is that the pas- 
sage of a streamline strut of a given 
section must, at a given speed of move- 
ment, produce a more positive dy- 
namic pressure than can be realized by 
the passage of a similar streamline 
form, because the latter wedges a less 
amount of air into a larger space. And 


to secure equivalent compressions and 
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reactions from streamline forms and 
streamline struts, the forms must 
be made materially shorter and more 
abrupt in their curvatures, as is sug- 
gested at A and B, Fig. 5, so that the 
abrupter displacement of the air in 
the first case will compensate for the 
lower compression it otherwise tends 
to produce. 

Moreover, to have recourse again to 
nature for the evidence with which to 
support a conclusion, it is to be noted 
that whereas the wings of birds are of 
considerably elongated streamline sec- 
tions, of thicknesses ranging from 1/6 
to zy of the chord dimensions, the 
bodies of birds are relatively much 
shorter, of major transverse dimen- 
sions ranging from % to 4 of their 
length. 

Another curious bearing of the 
streamline principle and of the “reac- 
tion impulse” it involves is suggested 
at A, Fig. 6, in which 
the construction is in- 
tended to suggest a 
plurality of stream- 
line forms ranged one | A 
behind another like 
beads on a string. In 
such a case there is 
first the penetration 
of the air by the point a, with the con- 
sequent compression to b, followed by 
the “reaction impulse” to ¢,—from 
which point there would seem reason- 
ably to take place a recompression to 
d, with another reaction to e, recom- 
pression to f, reaction to g, etc. Inci- 
dentally it is to be noted that,® since 
the “reaction impulse” never can be 
100 per cent efficient, there must be a 
slight loss each time, so that the log- 
ical-way to compensate for this loss is 
by the expedient of making the suc- 
cessive forms each somewhat larger 
than the one preceding. 

To progress from the theory to its 
application, it does not require more 
than the most casual consideration to 
realize that there are many birds and 
flying animals in which the head and 
body constitute the first two elements 
of such a system of tandem streamline 
forms. This is particularly evident in 


Fig. 9— At A is shown a streamline body 
tapering like a wedge, while at B is shown 
a cone-like body tapering to a point 


the body of the extinct pterodactyl, 
sketched at B, Fig. 6. 

Other examples of adaptation of the 
streamline principle to special cases are 
suggested in Fig. 7, in which there is 
shown first the body of a Nieuport 
monoplane and below it the sections 
of a pelican’s and of an aeroplane 


wing. The first of these is an unsym- 
metrical streamline form, and _ the 


others are unsymmetrical streamline 
sections, The reason for the first would 
appear, to be in some way related to 
the fact that when an aeroplane is in 
flight the air adjacent to the top sur- 
faces is in a condition of lower com- 
pression than that underneath, which 
is loaded with the weight of the ma- 
chine. Consequently it is not likely 
that a given reaction effect would be 
secured with the same curves and con- 
tours above as below, wherefore the 
unsymmetrical construction, which in 
this machine is an 
adaptation of the bird 
body form, seems 

completely justified. 
) In the case of the 
wing sections, it is 
here a necessary con- 
dition of operation 
that the air below the 
wing should be compressed as intensely 
as possible, while that above is com- 
pressed very little—preferably not at 
ali. In consideration of these points, 
it will be now realized that a wing sec- 
tion is virtually a streamline section 
bent into an unsymmetrical curve to 

produce an unsymmetrical effect. 

Figure 8 is a sketch intended to il- 
lustrate the conditions that apply in 
the angles where vertical and horizon- 
tal rear-rudder surfaces of the common 
cruciform types come together. In 
this, the fact that the air moved by the 
surface A in the direction c must in- 
evitably impinge against that moved 
by B in the direction d, results in an 
interaction increasing the compression 
above normal in the corners where the 
surfaces join together. This presum- 


ably can best be allowed for in an 
aeroplane structure by a modification 
of the filleting at the junction point, 
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much as is suggested by the similar 
modification in the wing-section 
curves at ef in the bird wing C. 

Another point that aeroplane de- 
signers must take into consideration is 
the fact that a streamline form may 
terminate in either a wedge as at A or 
in a point as at B, Fig. 9. While the 
tapering to a point is probably the 
ideal, the tapering to a wedge has cer- 
tain practical advantages, not the least 
of which is found in the superior se- 
curity it allows for the means of rud- 
der attachment. And what is lost in 
the “reaction impulse” sidewise prob- 
ably is largely regained by the greater 
area exposed to the “reaction impulse” 
above and below. 

An evidence, accessible to most ob- 
servers, and which proves not merely 
the existence, but also suggests the 
quantitative value of the “reaction im- 
pulse,” is found in the way in which 
birds when not in flight are affected by 
wind. It may plausibly be argued, 
and has-been so argued, that the re- 
sistances of the bird to movement in 
flight are high, and are simply fought 
against by an amount of energy ex- 
pended, which is presumed to be very 
great for the size of the animal. but, 
in winds so strong that they will com- 
pel a man to lean heavily into them 
to keep from being blown over, it is a 
fact that small birds on the streets, or 
larger birds perched on exposed places, 
while they invariably will take care to 
hop and move about so as always to 
face the wind, will rarely be observed 
to lean into the wind, or to be blown 
off their feet or out of their position 
by the impact of even the most violent 
gusts. The explanation of this phe- 
nomenon of the bird form, under a 
condition that bears no direct relation- 
ship to flight conditions, can exist in 
nothing but the “reaction impulse,” of 
an efficiency so high as to nullify the 
“head resistance” almost completely. 

In conclusion, to refer again to the 
particular example of the 20-hp. Nieu- 
port monoplane, with its heretofore 
almost mystifying efficiency, it is cal- 
culated that the total projected area of 
the body is just about 10 sq. ft. 


Against this, by accepted tables of 
wind pressures, the resistance at 60 
miles an hour is about 170 lb. With 
an area in the rear portions of the body 
totaling about 100 sq. ft., at an aver- 
age slant of about one in eight, a sim- 
ple arithmetical application of the par- 
allelogram of forces gives a pressure 
of about 131% lb. to the square foot, 
on the rear body surface, as the 
amount necessary to nullify com- 
pletely the head resistance. 

As a matter of fact there can be no 
such thing as a 100 per cent efficient 
nullification of the head resistance, so 
the actual pressure on the rear body of 
the small Nieuport must be less than 
the figure stated—probably no more 
than 10 lb. to the square foot, which 
would correspond in this case to a 
recovery of about 75 per cent of the 
energy involved in overcoming the 
head resistance. 

A point of especial interest in con- 
nection with the subject under discus- 
sion is found in the fact that a certain 
degree of bluntness in a body form— 
instead of being as detrimental as 
might be supposed, in comparison 
with the more spindling shapes that 
are widely preferred—is of positive 
aerodynamic advantage. This is be- 
cause it affords a sufficient abruptness 
of angle to realize efficiently the reac- 
tion impulse, which with a flatter 
wedge acts less effectively to force out 
the body from between the opposed 
pressures, just as it is found with 
slanted solid surfaces pressing together 
that there are angles so flat—below the 
“friction angle’—that lateral move- 
ment cannot occur. 

In the cases of the best fliers among 
the birds, instead of an efficiency of 
only 75 per cent in the reaction im- 
pulse, the accuracy of the form, its 
perfect adjustment to the speed, and 
the exceedingly small magnitude of the 
skin friction—of the air flowing over 
the feathers—all combine to produce 
an efficiency of probably as high as 
99.8 per cent or 99.9 per cent, if re- 
cent careful investigations are any 
criteria. 

From all of which it must simply 
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and conclusively appear that the right 
road to efficiency in flying must lie, not 
in the direction of the ill-advised and 
too-common flimsy structures that by 
their small edge and projected areas 
reduce head resistance, but, on the con- 
trary, is to be found in the use of 


thick and substantial sections—like 
those of the bird wing and bird body— 
in which there is the altogether more 
essential provision of a type of form 
that efficiently recovers most of the en- 
ergy expended in overcoming head re- 
sistance. 


AERONAUTICAL ENGINEERS 
WANT A NAME 


Some of the men who are attempt- 
ing to solve the mysteries of the air 
are much exercised over finding a title 
by which their particular calling shall 
be known. There are all sorts of tech- 
nical names for other kinds of engi- 
neers, but none has yet been devel- 
oped for the man who deals with aero- 
nautics. 

There have been numerous dis- 
cussions of the subject and the 
choice now appears to lie between 
“aeronautician” and  “aeronician.” 
“Aerotechnician” has also been sug- 
gested, and meets with favor when ap- 
plied to the purely technical man. 
“Airman” still seems to be more popu- 
lar for the man who actually runs a ma- 
chine than “aviator,” the first term 
employed. “Flight engineer” has the 
merit of being plain English, though it 
is scarcely as brief as might be de- 
sirable. 


FISH TINTED TO SUIT 
BUYER’S FANCY 


A large trade in goldfish is now be- 
ing carried on in Sicily, the coloring 
being obtained by keeping silverfish 
in water containing certain chemicals, 
in the form of peat, chalk and iron. 
After a couple of weeks in this “mix- 
ture” the fish are transferred to an- 
other bath composed of iron and tan, 
which has the effect of coloring them 
red, or black and red, or black, red and 
silver—according to the length of time 
they are left in the solutions. These 
fish fetch a better price than the or- 
dinary silverfish, found in large quan- 
tities in that region, but it is remarked 
that so far they die young. 


NON-SPILLABLE FLOWER 
VASE FOR THE WAIST 
An ingenious little flower vase, de- 


signed to be worn at the waist, has 
been invented by a _ flower-loving 


Holder for Corsage Bouquet That Keeps 
Flowers Fresh 


Frenchwoman. Its purpose is to pro- 
vide water for flowers during the time 
they are worn, and it is so constructed 
that the water will not spill, even 
though the wearer should bend as 
much as 90 deg, from an upright posi- 
tion. The open end of the vase has 
a construction similar to that of a 
non-spillable ink well, and the re- 
cessed central portion of the vase also 
aids to prevent any outflow of water. 
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WORKING MODEL OF 
PANAMA LOCKS 


Complete working models of the 


Panama Canal were recently set up in 
Museum, Philadel- 


the Commercial 


A Working Model of the Panama Canal Locks Which Shows the 


Operation of the Big Gates 


phia. The purpose of the model here 
illustrated is to show the way the big 
lock gates are worked. This model is 
on a scale of half an inch to the foot 
and is complete to the smallest detail. 
It is worked exactly as the big gates 
will be worked in the canal locks, 
which will be opened and closed by 
electricity. The miniature electrical 
machinery within the walls of the 
model can be seen in action. 


CANNON DESIGNED FOR 
USE ON AEROPLANES 


A gun that weighs 150 Ib. and is so 
delicately adjusted that it will not 
show an appreciable vibration though 
mounted on the most del- 
icate steel springs, has 
been invented by Com- 
mander Cleland Davis of 
the U. S. Navy for use 
on aeroplanes. The new 
gun is 12 ft. long, is made 
of steel, and fires a 33-lb. 
projectile that has a 
muzzle velocity of more 
than 1,000 ft. per second. 
This is the largest gun 
that has ever been made 
for use on an aeroplane 
and seems to give to the 
airman another advan- 
tage over his foe on the 
ground. Heretofore it 
has been impossible to 
use a gun in the air, ex- 
cept the ordinary rifle, for the rea- 
son that the recoil would be so power- 
ful as to cause the capsizing of the 
machine, whenever it should be dis- 
charged. Commander Davis has de- 
voted considerable time to the devel- 
opment of artillery. In a test that 
was made the gun was mounted on 
delicate steel springs and when dis- 
charged had no recoil that could be 
measured by special instruments. 


BED EQUIPPED WITH 
ELECTRICITY 


A brass bed, especially equipped 
with electricity, has been built by a 
Cleveland manufacturing company. 
The tops of all four posts carry an 
electric-light bulb, an electric fan is 
mounted on one of the posts, an elec- 
tric heating pad is plugged into a 
special outlet, and other outlets are 
arranged for the connecting up of de- 
vices such as a water heater and 
toaster. Switches for control of the 
devices are arranged on one of the 
bedposts. 


Bed Equipped with Electric Bulbs on Each Post, an 
Electric Fan, and a Heating Pad 
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1—A Farm Tractor of the Caterpillar Type. 2—Plow with Single Row of Blades. 3—A 30-Hp. Machine Which 
will Plow About 30 Acres a Day. 4—A Harrow or Cultivator of Exceptionally Efficient Type. 5—Revolving 
Harrow That Breaks Up a Strip of Ground 3 Ft. in Width and is Operated with a Gnome Motor, 6 — Deep- 
Cutting Motor Plow for Subsoil Work, but Which can Also be Used for Other Purposes 


For many years the United States has been the unquestioned leader in the manufacture of farm 
implements, but France has entered into competition on motor farm implements, and some of the 
machines produced by the French manufacturers are shown above. 
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ARMOR FOR MOTOR TRUCK 
DUAL TIRES 


An automobile accessories concern 
in Cleveland is manufacturing an 
armor which is designed to take the 
wear Off solid 
tires and at the 
same time pro- 
vide a good trac- 
tion surface on 
the tread. Ar- 
ranged for dual 
tires, the armor 
consists of a 
series of steel 
plates with an 
indention in the 
middle which 
fits the space between the two treads. 
The plates ar held in place by a band 
which the circumfer- 
ence of the wheel, resting in the de- 
pression between the treads. 


THE FLORAL-LOOP NOVELTY 


An interesting jewelry novelty for 
evening wear is shown in the accom- 
panying illustration in the form of a 


The Floral Locp is an Interesting Novelty in Jewelry 


floral jewelry loop arrangement. A 
neat gold chain is looped from a ring 
on the little finger to an arm bracelet, 
and a little bouquet is clipped to the 
center of the chain, 


POPULAR MECHANICS 


ODD BEHAVIOR OF METALLIC- 
FILAMENT LAMPS 


No doubt everyone who has had 
occasion to turn on metallic-filament 
lamps, has observed that the luminos- 
ity of the filament, at first, seems 
stronger than later on. The explana- 
tion which first suggests itself as a 
solution of this phenomenon is that the 
filament has a much less resistance at 
low than at high temperatures, so that, 
at first, more current would flow 
through the filament and cause a higher 
degree of incandescence. If this ex- 
planation be accepted, it would follow 
that the temperature of the filament 
adjusts itself more rapidly than the re- 
sistance, or, in other words, that there 
is a lag in the change of the resistance 
behind that of the temperature. This 
does not seem probable, however, and 
therefore attempts have been made to 
explain the phenomenon in some other 
way. 

It was suggested, at first, that the 
pupil of the eye failed to adjust itself 
properly. The pupil of the eye con- 
tracts when the light is turned on, and 
more light is received at first before the 
pupil has had time to respond than a 
moment later. Experiments made with 
photographic apparatus showed, how- 
ever, that this could not be the correct 
explanation. 

Another explanation, which seems 
to be more satisfactory, is that the true 
cause lies in the connections that are 
fused inthe lamp bulb. It is suggested 
that the temperature of these leads 
rises more slowly than that of the fil- 
ament, and for a very short time, at the 
instant of lighting the lamp, tends to 
decrease the total resistance, and thus 
cause an increased current. Still an- 
other suggested explanation is that 
the residual gas in the globe is the 
cause. The vacuum in the lamp is 
somewhat higher when the lamp is cold 
because the glass walls of the lamp 
absorb some of the gas. With an in- 
crease in heat, the gas expands and 
diffuses toward the center of the globe 
thus increasing the loss of heat by con- 
duction. 
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The 140,000-Volt Oil Switches 


Terminal Bushing and Contact 


One of the Huge Transformers 


WORLD'S HIGHEST-VOLTAGE TRANSMISSION LINE 


The 140,000-volt transmission line 
that was recently put into operation in 
the state of Michigan marks another 
step forward in the utilization of high 
voltage for the transmission of elec- 
tric energy. In transmitting at 140,- 
000 volts, the builders have effected a 
saving in copper of almost 50 per cent, 
as compared with the quantities used 
in the highest- 


the transformers at 2,500 volts. The 
transformers, which are oil-insulated 
and water-cooled, raise the voltage 
from 2,500 volts to 140,000 volts, and 
deliver the electrical energy to the 
line through massive oil switches. 
The transformers are 19 ft. 6 in, from 
the floor level to the top of the high- 
tension terminals, and each weighs 
approximately 43 


voltage lines pre- 
viously con- 
structed. 

The transform- 
ers, oil switches, 
and lightning ar- 
resters used in 
connection with 
this line had to 
be’ specially de- 
signed to with- 


tons, 

The transmis-~ 
sion conductors, 
which are made 
up of seven No. 
8 gauge wires, 
drawn according 
to special specifi- 
cations, are sup- 
ported on tripod 
steel towers, 


stand the exceed- an suaswenon spaced about 500 
ingly high electri- GRANDRaPiDs ft. apart. T he 
cal pressure to Lansing Owosso heights of the 
which they would Vif CHARLOTTE towers vary, de- 
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The generators, Batic contour of the 
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wires, while 167-ft. towers support a 
600-ft. span across a river. In hang- 
ing the conductors, each conductor be- 
ing held to its crossarm by a string 
of ten 10-in. disk insulators, a dyna- 
mometer was used, and a pull of about 
1,200 lb, made on each, which allowed 
approximately a 12-ft. sag in each 
span. 

It is interesting to note that there 
is a rise in electrical pressure along 


this transmission line, which is due to ° 
a property of the line called its con- 
densive reactance, and amounts in 
this case to about 30,000 volts. It 
must be understood that the above is 
not a characteristic of this line alone, 
but of all high-tension transmission 
lines, nor does this rise in voltage rep- 
resent a gain in energy. The effect of 
condensive reactance in this case ex- 
ceeds that of any other line on record. 


IMPROVED MOTION-PICTURE 
SOUND MAKER 
The assembling together in one 


apparatus of the many mechanisms 
required to produce realistic imita- 


An Ingenious Sound-Making Machine for Motion- 
Picture Theaters 
tions of all the sounds used in giving 
“life” to motion pictures has been in- 
geniously accomplished in the machine 
here shown. The sounds it can repro- 
duce include the cries of a baby, the 
screech of projectiles fired from can- 
non, the warbling of a bird, the ring 
of the anvil, the rustling of leaves, the 
crashing of falling masses of metal or 


wood, the engine noises of automobiles 
and motorcycles, the patter of rain, 
the rumbling of trains, the sound of 
waves, wind, hail, the puff of a railway 
locomotive, the breaking of crockery, 
the tolling of bells, the clang of fire 
bells, the clatter of horses’ hoofs, the 
bark of a dog, the hissing and spitting 
of cats, the tinkle of sleigh bells, the 
“honk” of automobile horns, quick-fir- 
ing guns in action, the clash of dueling 
swords, and the rattle of fetters. 

The claim is made that despite its 
many functions it is very simple to 


handle. 


WAR AEROPLANES AS 
“DOVES OF PEACE” 


Unusual and remarkable as it may 
seem, the Italian war aeroplanes that 
have been almost constantly flying 
over the enemy’s camps in Tripoli have 
recently been varying the diet of 
bombs by dropping pamphlets printed 
in. Arabic. These pamphlets, ad- 
dressed to the Turkish soldiers and 
their Arab allies, and to the inhabi- 
tants of Tripoli, Bengazi,  Derna, 
Tobruk, and Fezzan, deal with the 
state of the war, telling of Italian vic- 
tories and advising the laying down of 
arms. 


CA Berlin nerve specialist has reached 
the conclusion that knitting in bed is 
an excellent antidote for tired nerves, 
and has secured most satisfactory re- 
sults by prescribing a course of knit- 
ting for worn-out society women of 
the German capital. 
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HOW A CAT TURNS OVER 


A Man Falling from a Balloon Could Do the Same Thing, 
and Our Latitude Could Be Changed by the Same Method 


By FOREST RAY MOULTON, 


T IS a common saying . 


that if a cat is dropped in 
any way whatever, it will 
always alight on its feet. 
Since a man cannot lift 
himself by his boot-straps, 
or a boat cannot propel it- 
self through the water ex- 
cept by pressing against the 
water in some way, one 
may well wonder whether 
this is not one of the com- 
mon sayings which is fal- 
lacious. The general prin- 
ciples involved are of such 
interest that the question 
was taken up a few years 
ago for consideration at a 
session of a French scien- 
tific society. 

It is a fact that it is dy- 
namically possible for a cat 
to turn over no matter how 
dropped, and experiments 
have shown that they actu- 
ally do it. If a balloonist, 
or airman, should fall from 
a great height and should 
find that he were descend- 
ing so as to strike on his 
head, he could turn himself 
over so as to strike upon his 
feet, if he knew the proper 
means of accomplishing it. 
But the distance he would 
have to fall in order to have 
time to turn over would be 
so great that he could have 
only an academic interest in 
striking on his feet rather 
than on his head, for the 
final result to him would be 
the same in either case. 

In order to make the prin- 
ciples which are involved 
perfectly clear, suppose A 
B C D (Fig.1) is a portion of 
a wheel supported at O, and 
that it is mounted so that 
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it can be turned around O 
as an axis without any fric- 
tion. Suppose A B C D is 
in a horizontal plane, and 
that on it two mice live and 
have their nest. Suppose 
they find that their nest is 
exposed to the north wind 
and that they wish to turn 
the portion of the wheel on 
which it rests around so 
that it will be protected 
from the wintry blasts and 
will be open to the sun’s 
rays from the south. Sup- 
pose these mice are familiar 
with the principles of me- 
chanics (having read Popu- 
lar Mechanics every month) 
and that they undertake to 
turn their home around. 
Suppose they weigh but an 
ounce and that the weight 
of that portion of the wheel 
on which they live is 10 Ib., 
or 160 oz. 

Now the mice being wise 
will start at O and one will 
walk toward A and the 
other toward C so as to 
keep a balance. Their trav- 
eling along a radius of the 
wheel will have no effect 
upon it and will not turn it. 
After arriving at A and C 
they will walk toward B 
and D respectively. The 
way the mouse gets forward 
is by pushing back on the 
surface on which he is walk- 
ing, just as a_ skater, in 
order to get forward on the 
ice, pushes back with the 
sharp edge of one skate as 
he makes the stroke with 
the other. This is a uni- 
versal principle and is illus- 
trated by a locomotive pull- 
ing a train. If the track is 
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slippery so that the drivewheels can- 
not push back upon it, the train cannot 
start. In order to secure the neces- 
sary friction, the engineer puts sand 
on the track. 

When the mice were walking from 
O to A and C they were pushing back 
in opposite directions. But when they 
walk from A and C toward B and D 
respectively, they both push on the 
wheel in the same direction. Since 
the wheel can move without friction, it 
will move back a little in this direc- 
tion. The amount it moves depends 
upon the force with which the mice 
push back. Since the wheel weighs 
160 times as much as the mice, it will 
be pushed back 1/160 as far as they go 
forward. (This is 
really under the 
assumption that 
its weight is all 
in its rim.) When 
they get to B and 
D the wheel has 
been pushed back 
1/160 of the dis- 
tance AB. 

It is very im- 
portant for the un- 
derstanding of the 
subject to notice 
one or two things. 
The momentum of 
the mice forward 
is always exactly 
equal to the momentum (technically 
moment of momentum) of the wheel 
backward. When they arrive at B 
and D they must stop before they can 
go toward ©. In order to stop they 
must have some friction with the 
wheel, and in stopping they push on 
the wheel in the opposite direction to 
that which they pushed while they 
were walking. In stopping them- 
selves they will push on the wheel 
exactly enough to stop it. Hence 
they start at A and C with the wheel 
at rest, and they end at B and D with 
it at rest. It has had no motion ex- 
cept in the direction opposite to that 
in which they traveled, and therefore 
it has rotated backward somewhat. 
The center of gravity of the two por- 


Directions alon 


Fig. 1—Two Mice would be Able to Slowly Push a 


Broken Wheel Around by Running 
the Rim Sections and Thus Change 
the Location of Their Nest 


tions of the rim and the mice has not 
changed; and since the mice have 
gone forward from A to B and from 
C to D the center of gravity of the 
parts AB and CD have moved back 


correspondingly. The wheel moved 
only when the mice moved, and 
stopped when they stopped. If the 


wheel were originally spinning round 
and round, the walking of the mice 
would change its position, but not its 
motion, after they stopped, precisely as 
is done when it is initially at rest. 

After the mice arrive at B and D 
and stop, they go back to O. Then 
they go to A and C and repeat the whole 
process. By doing this a few score 
times, they can turn the wheel around 
180 degrees and 
secure the results 
they desire. 

Now suppose a 
man were stand- 
ing over the point 
O. Under the 
same conditions 
as to the absence 
of friction, he 
could turn himself 
around by mov- 
ing his arms. He 
would extend his 
hands to A and C 
and then swing 
them around to B 
and D. By doing 
this, he would turn himself and the 
wheel on which he stood a little in the 
opposite direction. He would then 
pull in his arms to his body and put 
them out again in the direction AC, 
which would not turn the wheel. Re- 
peating the process, he could turn the 
wheel as much as he wished. 

Now suppose a man were falling 
from a great height. He would be 
perfectly free to turn in any direction, 
except for the slight resistance of the 
air to rotation, which can be neg- 
lected. If he were falling without 


in Opposite 


turning over, he could work his arms 
so as to turn himself in any direction 
he desired, and the method which he 
would use is clear from the principles 
which have been explaired. 


It has 
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been found by careful observations of 
cats that they use their legs and head 
precisely in this manner to turn over 
when they are dropped. It is not, of 
course, to be supposed that the cats 
have any understanding of the me- 
chanics of the problem; but that, by 
an instinct acquired by the cat family 
during thousands of generations, they 
naturally do what secures the results. 

Everyone knows that our climate 
depends to a large extent upon our 
distance from the north pole. <A 
glance at a map of North America 
shows that a large part of it is north 
of Chicago where sometimes for days 
and weeks the wintry blasts sift the 
snow through the streets. As the vast 
regions of Can- 
ada become more 
densely populated 
the rigors of its 
winters will be 
more and more 
deplored. The 
question arises 
whether it is not 
possible to tip 
the earth over so 
that the latitude 
of Canada will be 
less. This would 
bring Siberia and 


it is possible to run a train around it 
from pole to pole along a meridian 
(Fig. 2). Suppose the track runs from 
the south pole to the north pole 
through North America and back to 
the south pole through Asia on the op- 
posite side of the earth. If the train 
should pass northward on the Ameri- 
can side, its wheels, pushing backward, 
would push this side of the earth away 
from the north pole; and, going south- 
ward on the Asiatic side, would shove 
that part of the earth toward the north 
pole. If the train should go round and 
round, the earth enough times, the 
earth would be tipped over as far as 
might be desired. 

Instead of being still, the earth is 
rotating; but this 
will not alter the 
effect of the train 
for, according to 
the principles 
which were ex- 
plained in connec- 
tion with the mice 
on the wheel, a 
rotation of the 
whole mass does 
not change the 
effect of a body 
moving on it, and 
after the moving 


China nearer the ry, 2 The Earth might be Tipped Enough to Effecta |) o d y stops, its 


pole, and _ the 
wind-swept and 
barren wastes of Northern Asia would 
become even more desolate than they 
are at present. Tipping the earth over 
is, of course, a bold proposition; but 
science has had so many and so re- 
markable triumphs in the last hundred 
years that no problem seems too big 
for it to undertake. It is not alto- 
gether a wild dream that man will 
sometime control the great forces of 
nature, and even direct the cosmic 
processes, 

A small change in the latitude of 
North America might have a great in- 
fluence on its climate by changing the 
atmospheric and ocean currents. Sup- 
pose it is proposed to change its lati- 
tude one degree. For simplicity, sup- 
pose the earth is not rotating and that 


ange in Latitude, if It were Possible to Run a ° . 
Train around It Rapidly, along a Meridian between FOtation 15 
the North and South Poles 


unchanged. Con- 
sequently, the train alters the rotation 
of the earth only while itis moving. 
In the second place, it would not be 
possible to build a_ railroad track 
around the earth from pole to pole, 
but the difference in results would 
be slight if it were turned off to the 
east or west in high latitudes. For 
long distances the trains would have 
to be carried by boats, but this would 
have the same effects on the earth, for 
the boats push back on the water as 
the trains do on the railroad tracks. 
Now the question is whether so 
large a mass as the earth can be 
changed sensibly by the means avail- 
able to man. The seriousness of the 
proposition becomes evident when we 
find that the total mass of the earth is 
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six thousand billion billion tons. ‘This 
number is 6 with 21 ciphers after it. 
Computation shows that if a hundred 
trains of 3,000 tons’ weight, including 
the load, were run a thousand miles 
each day in the manner described, it 
would require 100,000 million years to 
change the latitude of North America 


AUTOMATIC TRACK SCALE 


A new type of automatic self-regis- 
tering track scale, which may be oper- 


An Automatic Track Scale Which Indicates the Net 
Weight of Each Load, the Total of All the Net 
Weights, and Counts the Loads 

ated by the movement of a hand lever 


or wheel, but preferably by a small 


electric motor, is being built by a scale 
company of Milwaukee, Wis. The 
scale is fitted with three counters, one 


one degree. Consequently, it seems 
that even though scientific men are 
bold, this is an undertaking which 
they cannot accomplish. There is 
more hope that, like the birds, we 
shall sometime be able to fly from the 
shores of the Arctic Ocean to the Car- 
ibbean with the change of the seasons. 


of which indicates the net weight of 
each load, the second records the total 
of all the net weights passed over 
the machine, and the third counts the 
number of loads. 

The action of the -loaded truck com- 
ing upon the scale platform starts the 
weighing and recording mechanism by 
closing a clutch, causing a worm 
which is part of the steelyard to re- 
volve and carry the poise weight until 
it reaches the balancing point. The 
instant the beam drops this weight 
stops traveling, and thus the net 
weight of the load is instantly and ac- 
curately recorded. The poise weight 
returns at high speed to the zero po- 
sition as soon as the load is removed, 


and the scale is ready to receive a new 
load. 


MOTOR CAR FOR HORSE 
TRANSPORTATION 


A well-known fox hunter of Brid- 
lington, Eng., has had a special motor 
car constructed for the transportation 


The Mounts of a Fox Hunter 
in England are Taken to the 
Meet in a Special Motor Car 


of his hunting horses to Scarborough 
Hall, near Beverley, for the meet of 
the Holderness Hunt. The car accom- 
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modates three horses. Part of one of 
the side walls is dropped down, and, 
supported by wooden legs, serves as 
the gang-plank by means of which the 
horses enter and leave the car. 


THE LARGEST WATER 
TURBINES 


The largest and most powerful hy- 
draulic turbines in the world are oper- 
ated by the Pacific Coast Power Co., of 
Seattle, in the hydroelectric develop- 
ment of the White River. Each tur- 
bine was designed to develop 18,000 
hp. at 360 revolutions per minute un- 
der 440 ft. effective head, and 20,400 
hp. at the same speed with a maxi- 
mum head of 480 ft. In actual opera- 
tion, however, the turbines are each 


The Largest Water Turbine in the World. An Idea 
of Its Size may be Gained by Comparing It with 
the Man 

carrying 20,800 hp. under 440 ft. effec- 
tive head. From a dead short circuit 
to no load, which requires a full gate 
motion by the governor from wide 
open to closed, the maximum speed 
does not exceed 395 revolutions per 
minute, or about 10 per cent above 
normal. 


GERMAN ARMORED 
AEROPLANE 

One of the interesting armored war 
aeroplanes shown at the recent avia- 
tion exhibition in Berlin is of the 
“seagull” type. The interesting fea- 
ture of this machine is the armored 
cylinder provided to house and pro- 
tect the machine’s mechanism, the 
pilot and the “fighting airman,” or, in 
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One of the Armored Aeroplanes Developed in Germany 
and Exhibited at the Recent Aeroplane Show in 
Berlin 

other words, the officer whose duty is 

to operate the fighting mechanisms of 

the machine. The armored cylinder 
tapers to a point in front. 


MACHINE FOR TURNING AND 
BOXING WOODEN WHEELS 
An English manufacturing concern 

has recently placed upon the market 

an interesting machine, especially de- 
signed for turning up and finishing 
the rims, and for boring or boxing the 
hubs of wooden wheels. It will han- 
dle wheels up to 6 ft. in diameter. 

Two compound slide rests are pro- 

vided, one for turning up the rims and 

faces of the wheels, and the other for 


A Machine Which Turns Up and Finishes the Rims, and 
Bores and Finishes the Hubs of Wooden Wheels 
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Shifting a 212-Ft. Span, Double-Track Railway Bridge to a New Location on the Passaic River, 
N 


ew Jersey. 


boring and finishing the hubs. The 
columns which carry these slide rests 
can be clamped in various positions 
on the bedplate, which is attached to 
the main standard of the machine. 
They can be easily adjusted and 
locked in positions suited for wheels 
of different diameters. 


HIGHEST-VOLTAGE DIRECT- 
CURRENT LOCOMOTIVE 


There has recently been built, by 
one of the large electrical manufactur- 
ing companies, a number of high-volt- 
age direct-current locomotives, which 
will operate on a traction road in South 
Carolina. These locomotives will be 
supplied with power from a 1,500-volt, 
direct-current circuit, which is said to 
be the highest direct-current voltage 
used by any electric railway in the 
United States. The locomotives weigh 
approximately 55 tons each, and are 
equipped with four 750-volt motors 
which have a rating of 180 hp. Two 


motors will be connected in series, and ° 


the combination then connected to the 
1,500-volt circuit. It is claimed each 
locomotive will be able to haul 40 
loaded freight cars on a straight, level 
track at a speed of 20 miles per hour. 


Service Over the Bridge was Interrupted Only One Day 


AN UNUSUAL BRIDGE-MOVING 
OPERATION 


Recent changes in the line of the 
Central Railroad of New Jersey be- 
tween Jersey City and Newark in- 
cluded the shifting of a 212-ft. span, 
double-track bridge, crossing the Pas- 
saic River, to a new location about 185 
ft. distant. When the new pivot pier 
and approaches were ready for the 
span, preparations were made for the 
shift and Sunday was decided upon for 
the work, there being less navigation in 
the river and fewer trains on this day. 

The contractor's forces arrived on 
the scene at two o'clock in the morn- 
ing, and pulled out about 30 piles 
which interfered with the movement of 
the two 650-ton scows on which the 
span was to be moved. The scows, 
filled with about 5 ft. of water ballast, 
were then floated under the bridge, 
marks on the cribbing indicating the 
exact location necessary. Then the 
12 sets of blocking were built up, 
and the water was pumped out of the 
scows, which, with a rising tide, lifted 
the bridge clear of its foundations 
within a very few minutes. Signal 
and interlocking systems were restored 
and traffic was resumed at six o’clock 
in the afternoon, 
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Suggestions for improvement in means of life-saving at sea come thick and fast after great sea 
disasters, and the loss of the ‘‘ Titanic "' is far from proving an exception. Inventors are announcing 
new schemes from all parts of Europe and America, and there is an awakened interest in devices at 
present in use. In the above illustration may be seen a number of the collapsible lifeboats provided 
the ‘‘ Olympic ’’ immediately after the loss of her sister ship. It was the appearance of these boats, 
which look frail and unreliable collapsed, that caused the strike of a portion of the crew of the ‘‘ Olympic."’ 
The men left the ship at the last moment, and the White Star Line had to cancel the sailing and transfer 
the passengers to other ships. 
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Heavily Loaded Life Raft Given a Test in Boston 
Harbor, Soon after the “ Titanic” Disaster 


Single Davit with Light Life A Life-Preserver Type 
Raft Attache Life Raft 


The “Titanic” was Equipped with More Davits than Boats. In This Illustration is Shown a Scheme for 
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Providing Two Boats for Each Set of Davits 
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The Detachable Pontoon Idea; A Portion of the 
Upper Works so Constructed That It would 
Remain Afloat should the Vessel Sink 


Placing Collapsible 
the “O 


lympic 


Lifeboats on Board 
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Lifeboat Built Like a Submarine. It can be Steered 
from Inside or Outside 


Opening Out One of the Collapsible Lifeboats. Many 


iners Took Them on as “Extras” after the 


Titanic” Disaster 
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His First Public Flight, Le Mans, 1908 

| WHEN ROTHSCHILD, ROCKEFELLER, AND MORGAN ARE FORGOTTEN. | 
In His First 
Glider, 1900 
Copyright, 1912, by John T. McCutcheon 
—Chicago Tribune 


WILBUR WRIGHT, INVENTOR OF THE AEROPLANE 
BORN APRIL 16, 1867 DiED May 30, 1912 
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It is suggested that two launching 
tubes be constructed, one on each side 
of the stern of the vessel, for the launch- 
ing of completely covered, motor-driven 
lifeboats of the type shown in the 
illustration. All the boats would be 
disposed on tracks leading along the 
deck to the entrance of the tubes. 


The wickerwork lifeboat is one of 
several carried by the “ Batavier III,” 
of one of the Dutch lines. It weighs 
about as much as the ordinary wooden 
lifeboat, and carries 35 people. The outer 
shell of wickerwork prevents injury 
should the boat strike heavily against 
the side of the vessel when being 
lowered into a rough sea. Inside the 
wickerwork is a wooden shell consist- 
ing of three layers of wood with canvas 
between. 


Copyright, 1912, G. V. Buck, Washington. 


The superdreadnought ‘‘ Texas,"* the most powerful battleship of the world yet launched, was slid 


into the water at Newport News, Va., on May 18th. 


She has a length of 565 ft., a beam of 95 ft. 3in., 


a displacement of 27,000 tons. and a contract speed of 21 knots (24.18 milesan hour). Her main battery 
will consist of ten 14-in. guns, and the secondary battery is composed of twenty-one 5-in. guns. 
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cquiringa 
otor Boat | 


George 
Fitch 


NE of the greatest virtues of the 
motorboat is that almost anyone 

can own one. A motorboat is not an 
indication of an ungovernably large in- 
come. If a man cannot afford to buy a 


mahogany-skinned racer, with 200 
horsepower stuffed into its narrow 


thorax, he can pick up a second-hand 
runabout, with an old four-cylinder en- 
gine which counts one and skips two 
until it has run a few miles and is thor- 
oughly hot. If this is beyond him, he 
can pick up a homemade boat with two 
cylinders, a cast-iron propeller and a 
steering wheel made out of an old slat. 
If even this is too much luxury, he 
can beg or borrow a rowboat and is- 
stall in it a mail-order engine which 
costs $49.50, and on which he can lav- 
ish just as much care and exertion and 
ingenuity and hoarse, reverberating 
profanity as if it had cost $7,000, and 
were built of aluminum and vanadium 
steel. 

I was told the very best way to get 
a motorboat is to buy it second-hand. 
There are many reasons. In the first 
place the price of a motorboat de- 
creases much faster than its efficiency. 
When a man has run a thousand-dollar 
motorboat a year, he has corrected 


most of its faults and has discovered 
all of the peculiar kinks in the disposi- 
The boat is really 


tion of the engine, 


struggles 


worth more than it was when he 
bdught it, but you can generally coax 
it away from him for $400. A man 


who builds a boat himself—puts $50 
worth of lumber, $300 worth of engine 
and $1,000 worth of time and brains 
into it—will sell it with the utmost 
cheerfulness for $250 just as soon as 
he has figured out a change of design 
which makes it imperative that he 
should build a new boat with a bigger 
engine. Often, too, you can discover 
some man who will never learn to run 
a motorboat because his brain wasn’t 
made to focus on the subject. He is 
forever starting off with the water 
drained out of his engine, or with weak 
batteries, or with no gasoline, or with- 
out remembering to turn on the lubri- 
cating oil, He cranks his engine for 
two hours before he remembers to 
prime it. He spends a summer taking 
friends out to ride, and listening to 
their comments and jeers while he 
with his stationary boat. 
There are times during the summer 
when he will sell that boat for $50 and 
will think with gratitude of the man 
who buys it. It is well, therefore, to 
seek out these men and to linger near 
them with an expectant eye like an 
undertaker attending an automobile 
race. 

It is even possible to obtain a boat 
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without any cost at all. But this is 
dangerous and the givee should be- 
ware. I myself was presented with a 
$3,000 boat once. It hadn’t cost all of 
that in the beginning, but the owner 
had spent that much money on it. He 
did not like me, so he gave me the boat. 
I was inexperienced and accepted it. 
[ traveled nine miles in it that summer 
at an average cost of $5 a mile, while 
the former owner sat on the bank and 
watched me with a grim, but happy 
smile. He said, the only pleasure he 
ever had out of that boat was watch- 
ing me try to run it. In the case of 
boats you should look gift-horses in 
the crankshaft, the flywheel, the 
clutch, the commutator and the stuff- 
ing box, before accepting them. 

Right in my own town another man 
has been trying, for three years, to 
give away a 48-ft. speed hull, built 
magniiicently of oak timbers, with a 
2 by 6 oak coaming, and ribs about as 
thick as corset steels. But he. has 
made no headway, though he swears 
that it does not sag more than 6 in, in 
the middle with an engine in, and that 
the report that he had to feed it gaso- 
line with a force pump is sheer slander. 

Suppose you have reached that stage 
where life is no longer attractive un- 
less you can soak it in gasoline, lubri- 
cating oil and river water, and you 
have determined to buy a motorboat. 
You have $250 in cash. Can you sat- 


“There sre times ; 
“when be will sell 
the boat for $50." 


isfy your yearning with this amount? 
Easily. But don’t rush into the busi- 
ness recklessly. Buying a boat is more 
of a job than buying an automobile, 
or an aeroplane, or a house and lot. 
It requires caution. There are diplo- 
matic possibilities to it. There are 
also other possibilities. You can very 
easily buy a $125 boat for $250. Lots 
of people do it. It doesn’t take any 
practice at all on your part. Dealing 
with a boat owner is like dealing with 
the proprietor of a wall-eyed Connecti- 
cut horse. Cash is only the last item 
in the transaction. Conversation, and 
a plenty of it, comes first. 

To begin with, don’t buy the boat 
yourself. Find a friend who is a boat 
expert and let him do the negotiating 
for you, while you stand by with your 
checkbook hidden, but instantly avail- 
able, ready to pull it out at the psycho- 
logical moment, buy the boat and go 
away with it before the owner gets 
lonesome for it and refuses to carry 
out his bargain—for there are few 
boats which, with all their faults, 
aren't loved by the owners. More 
than one man has sold his boat and 
has bought it back eagerly for $50 
more the next week, after trying un- 
successfully to win the love of a 
strange and sullen engine in a new 
boat. 

My first boat was a nervous little 
slim-waisted affair which I, together 
with another landlubber, bought from 
a man who had built her himself. He 
had built her in his cellar and owing to 
a slight inadvertence in failing to make 
the boat flexible, he had had to jack 
the house up off its foundations 
in order to get her out. He wanted 
to sell the boat in order to build 
another one with larger en- 
gine space. He had decked 
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the engine in and, being a fat man, had 
had to use glove powder in squeezing 
past it in order to reach the crank. He 
was willing to sell for $300, we under- 
stood, and we were willing to buy for 
that sum, having sequestered it from 
the voracious cost of living after a hard 
struggle. But when we told our plans 
to our friend Green, who knows motor- 
boats as grandmothers know babies, 
he scoffed loudly. “It’s lucky you in- 
nocents came to me,” he declared. “I 
would never feel innocent again if I 
let you go off by yourselves and buy 
that boat. Give me your money and 
come with me. I'll buy it for you.” 

We followed Green up to the dock 
where the boat lay, and found her 
owner near by. Waving us aside, 
Green opened negotiations. He began 
cautiously, almost stealthily, approach- 
ing the subject from the rear, and with 
no indication of any interest in it what- 
ever. 

“We just dropped down to look at 
the boat,” he said casually. “These 
queer old-timers are sort of interesting 
nowadays.” He poked around her 
seams with a pen knife. “Pretty rot- 
ten, isn’t she?” 

“She was new last winter. I built 
her myself. I've put over $22 of brand 
new equipment in her this year,” said 
the owner promptly. “She’s the stead- 
iest boat on the river.” 

“Um,” said Green, inspecting the 
engine. “I suppose she’s as steady as 
any other dock. You don’t presume to 
run her with that mess in there, do 
you?” 

The owner was grieved. “Run her!” 
he shouted. “Why, man, she ain't 
missed a pop all summer. She's got a 
world of power. That engine has 
never failed to run. <A quarter turn 
will start her every time—” 


near them 
undertaker.” 


linger 


“Seek out these men and 


like an 


“You must have run her about 
10,000 miles,” said Green, examining 
some more. ‘That engine is on its last 
legs. There isn’t a bearing left in her. 
She hasn’t got as much compression as 
an old corset. It will take one hundred 
dollars to put that engine in shape, and 
it wasn't worth that new.” 

“It wasn't!” yelled the owner. “I 
paid $225 for that engine and | got a 
dealer's discount at that; and I’ve put 
in a clutch and a new set of coils and 
a magneto since then, and a new stor- 
age battery—” 

“You'd have done better to put in a 
horse,” said Green, cruelly. “Where 
did you get your idea for this model? 
A houseboat would look like a racer 
beside this scow. You must have 
dreamed this plan after a lobster sup- 
per.” 

“She does eight miles an hour all 
day long with that little bit of an en- 
gine,” snorted the owner, instantly 
abandoning the machinery and coming 
to the rescue of the boat. “She’s the 
best model on the river. If I had any 
power in her she'd make 12 at least.” 

“Nice stern you've got,” said Green. 
“Sort of a standing invitation for a sea 
to come aboard and make itself at 


home, eh? No won- Fe) 
der you built a 
chicken coop over »)) 
your engine. . You'd Zz 
have to teas 


bail this 
thing with ‘ 

a steam 
pump in a sea. 
What do you 
want for her?” 
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By this time we two real 
buyers were looking nervously 
for a street car. We didn't 
want a death trap. We were 
grateful to Green, but we 
wanted to go away. The owner 
might try to give us the boat 
and we might be tempted to 
take it. 

“She stands me seven 
hundred, not counting my 
time,” said the owner. “I 
wouldn't sell her for anything, 
but a fellow has given me a 
big engine and | want to build 
a speed boat. Ill take $300 
cash, and ['ll paint her up first 
class.” 

“Three hundred!” 
Green. “Three hundred for 
that ark? Why, it would cost 
that much to put her in shape 
so that she could beat a duck 
in a fair race.” 

The owner’ was pained. 
“Ding it! Man, she’s in perfect 
shape,” he _ protested. “I’ve 
just overhauled her. She's got 
brand new cork cushions, too, 
and a searchlight.” 

“She's got to be caulked and that 
rudder gear wouldn't be safe to use 
on a butter boat,” said Green. 

“A man offered me four hundred for 
her last week,” said the owner, “but he 
wanted to use her for towing sand- 
barges and | wouldn't let her go for 
no such purpose. She’s a bargain at 
three hundred. She’s got a full charge 
in her storage battery and a nice flag.” 

“That gasoline tank’s tin.” 

“The feed pipe’s lead.” 

“She’s hogged in the middle.” 

“T just put a new rudder on her, 
too.” 

“Tl give you $150, and not a cent 
more,” said Green. “We couldn't use 
her to run with, but we might get 
some salvage out of her brass.” 

“Two-seventy-five’s my bottom fig- 
ure. There's a fellow from Pekin 
wants her for three hundred, and he’s 
coming tomorrow. She’s got copper 
paint on her bottom.” 

“Yes, and that’s about all the bottom 


yelled 


“He had built her in his cellar, and, owing to a slight 


had to jack the house up off its 


she’s got,” said Green. 
$925 


give you 
225. 

“Done,” said the man with paralyz- 
ing swiftness. “I’ve got a blank bill of 
sale right here.” 

We watched proceedings somewhat 
dazed and made out the check as Green 
ordered. Then we shook hands over 
the bargain, and after he had left we 
took Green by the throat and askec 
him why he had bought a prehistoric 
death trap for us?” 

“She’s a peach of a boat,” said Green, 
joyfully. “She's worth $400 at the 
least.” 

“But she leaks, and her engine’s no 
good, and she’s got no bottom!” I ob- 
jected. 

“Shucks,” said Green. “She's the 
best bargain on the river. But if you'd 
believed all he said you'd have had to 
pay $500.” 

Gradually Green's method dawned 
on us and we were properly jubilant. 
“We've got $75 left to run her on this 
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inadvertence in failing to make the boat flexible, he 
foundations in order to get her out.” 


summer,” I declared joyfully. “We 
intended to spend $300 on that boat.” 

“So you will,” said Green menac- 
ingly. “That’s just about what she 
will cost you.” 

Later we found that he came within 
five dollars of the truth. For when we 
went to get the boat we found that the 
owner had artfully removed such 
things as had not been mentioned in 
the bargaining, including all the tocls, 
the acetylene tank, the batteries, the 
anchor, the side lights and the life 
preservers—and also that the boat had 
no propeller, and that the timer was a 
broken reed. But aside from that she 
was a very good boat and we enjoyed 
her frabjously. 

It is astounding how much boat can 
occasionally be bought for a little 
money. Later on, my partner and I 
bought a 30-ft. cabin boat with a good, 
heavy-duty 8-hp. engine in it, magneto, 
storage batteries and kitchen outfit 
for $200. The builder had put oak 


frames and brass screws all 
through it, and had built it to 
ram battleships. But she was 
not malaria proof, so he sold 
her to a friend for $600. This 
friend, who eminently 
fitted for buying old masters 
and costly books, tried all one 
summer to make the engine 
run with a disconnected wire, 
and will not, even now, allow 
us to mention the boat in his 
presence. We have since run 
the boat upward of 1,500 
miles during two seasons, at 
a total cost for repairs, dock- 
age, improvements, and gaso- 
line, of $300, 

That works out at the rate 
of 20 cents a mile, which is not 
exactly cheap traveling. But 
there is one comfort. You can 
travel all day in a boat of this 
sort and not use up more than 
60 miles of the 1,500—and by 
the time you have towed the 
boat in from her anchorage, 
have made necessary repairs, 
have coaxed the engine out of 
the dumps, and have run five 
joyous, sea-splashed miles, you have 
put in a very pleasant afternoon for 
two, or four or six people—which is 
cheaper than going to vaudeville or 
baseball. We always figure on four 
miles for each gallon of gasoline—it 
takes more power to plow through 
water ihan to run over land—and on 
long trips we allow our guests to pay 
for the gasoline, and also to carry it 
down to the river from the supply sta- 
tions. It gives them a sense of respon- 
sibility and personal interest and is 
really a favor to them. 

The cheapness of second-hand boats, 
however, is only equaled by the hide- 
ous cost of engine repairs. I have 
learned to look at engine experts with 
fear and to shudder apprehensively 
whenever my engine develops any af- 
fection which may call for an opera- 
tion. A year ago we wanted to have 
the bearings of the Siwash engine 
overhauled. The proprietor of a ma- 
chine shop came up with a helper and 
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a horse and wagon—each separate item 
of the above drawing 80 cents an hour 
—and took the engine away to his 
lair. We tried several times to rescue 
it, but unsuccessfully. It had been 
dismembered and for a month it lay 
around the machine shop in fragments, 
while at odd times, when business was 
slack, the proprietor, or his assistant, 
or the drayman, or the delivery boy 
would go and do $1.60, or $2.40, or 
$4.80, or $6.40 worth of work on it. 
When it came back the bearings had 
been tightened, the flywheel loosened, 
the spark plugs polished, the crank- 
draw filed, the piston rings replaced, 
the gasoline connection lost, and the 
timer manicured. The bill was $43.20 
and when the thing refused to run the 
proprietor declined to come up and 


look at the corpse for less than 60 
cents an hour. He knocked off the 
20 cents as a concession to old cus- 
tomers. 

Since then we have made our own 
repairs and we have adhered rigidly 
to one rule. We do not repair the en- 
gine as long as it will run. When it 
ceases to run and makes funny noises 
in its abdomen, and spits blue smoke 
and flames at us, and finally becomes 
cold and dead and limp in the crank- 
shaft, we reluctantly hold a post-mor- 
tem and allow an expert to enter the 
boat, under heavy guard, and with the 
threat that if he attempts to repair the 
water line, and the horizon, and the 
flag staff, over and above the specified 
job, death on the spot shall be his 
portion. 


COMPULSORY DATING OF 
AUTOMOBILE TIRES 


Bills have been passed, or are pend- 
ing, in several of the state legislatures, 
notably those of Minnesota, Georgia 
and New York, to make the dating of 
automobile tires compulsory. The prin- 
cipal clause of the New York bill re- 
quires that “no person or corporation 
shall manufacture, sell, offer, or ex- 
pose for sale a tire for use on a motor 
vehicle, unless the date when such tire 
was manufactured shall be impressed 
or branded upon the material whereof 


such tire is constructed, or otherwise 
indicated by label securely attached 
thereto. Every person or corporation 
violating this section shall be liable to 
a penalty of $50 for each violation.” 

An amendment tacked onto the bill, 
however, made the bill a joke, accord- 
ing to some critics. This amendment 
relieves the manufacturer from any 
responsibility for the dating of the 
tires and places it upon the retail 
dealer, who has no means of knowing 
the date of manufacture. This amend- 
ment also allows the dealer to apply 
the date with a rubber stamp. 
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REVIEW 


AFTER long deliberation and much experimenting England has finally 
acknowledged the necessity of the aeroplane in modern warfare, and has 
placed its seal of approval thereon with an initial order for 60 machines. This 
number will be increased to 100 just as soon as a sufficient 
number of sky pilots can be trained to navigate them. To 
Aeroplanes | fully appreciate the importance which this arm of the service 
Come has already attained one must note the appropriations for the 
High current year, by the three great continental powers. France 
will spend $6,250,000-—a sum sufficient to build a very fair 
warship ; Germany, $3,500,000 ; and Britain, $1,500,000. A 
total for three countries of $11,250,000, thus illustrating the increasing and 
high cost ef military living. 


HE floods which have swept down the thousand and more miles of 
Mississippi Valley this year have been unusual because of the more than 
ordinary loss of life and property. Each year, with patient regularity, about so 
many thousand settlers along the great watercourse leave 
their homes and betake themselves and families and live stock 
to points of land above normal high water. When the flood 
has passed they return to water-soaked homes, in good con- 
dition to contract the various types of sickness which always 
follow in the wake of an overflow. Even such a deluge as the 
long-to-be-remembered one of 1912 fails to dislodge any 
considerable number Man has tnuch of the haoit of the wild animal in this 
respect, as shown in hamlets and towns rebuilt where the avalanche, flood, 
eruption, tidal wave and other convulsions of nature have blotted out existence. 
And in all these instances there is little or nothing the immediate sufferer can 
do to prevent a recurrence. 

Of the disasters mentioned, the flood alone is capable of prevention, and 
the remedy lies not where the flood is found, but back at its many sources. 
The undertaking in the case of the Mississippi is so vast that prevention is not 
likely to be attained for many years, though eventually it doubtless will, through 
an economic condition. If a sufficient number of controllable tributaries should 
be dammed to hold back one-half or even one-third of the water released 
each spring, it would not be difficult to handle the volume flowing via the 
Mississippi with comparative safety. The cost of this control would run into 
vast sums, and therefore can be accomplished but slowly. If, however, the 
entrained waters were released through turbines and thus made to produce 
power, and the same water used over and over again, a sufficiently large revenue 
might result to meet, or nearly so, the interest on the cost of such construc- 
tion. And if this direct revenue could be supplemented by a part of the saving 
from what would otherwise be a large loss, the sum total should make the 
undertaking at least self-supporting, Obviously the plan could only be effec- 
tively worked through Federal control with the cooperation of the several states 
involved; but with the Panama Canal as an example, the project is far from 
impossible or impracticable. Perhaps the idea also contains a suggestion as to 
what to do with our convicts. In work of this nature they could be massed 
and kept employed for months or years in one place, under conditions which 
would be alike favorable to the State and to the prisoners. 


| 4 
| | 
| 
| | 
| | 
| | 
| 
| | 
| 


POPULAR MECHANICS 


A BILL was introduced in Congress the other day which confirms the 
growing belief that what this country needs in its legislative halls is fewer 
politicians and more men of practical business experience. The bill referred 
to is for the appropriation of One Hundred Thousand Dollars 


with which the Secretary of the Navy is to ‘‘ascertain whether 
Bill to the target practice of warships and the use of explosives 
Bombard dropped from airships’’ may supply a means of destroying 
’Bergs icebergs. Even the freshest recruit on board ship might 
reasonably be expected to hit the April ice field which was 


reported to be 12 miles wide and 65 miles long; but with 
such a target as that the best gunners and the heaviest shot could effect about 
as much damage as a small boy with a bean blower. However the bill to 
bombard "bergs had not advanced to the point of burning powder when these 
lines were written. 


Bien report of the Senate Committee on the “ Titanic ” disaster is satisfying 
to our own people. It should cause those British journals which have 
sought to pour ridicule upon the investigation, and especially upon Chairman 
Senator Smith, to realize how childishly they have acted. 
The report does not hesitate to place prime responsibility 


Senate where it belongs—upon the unfortunate Captain Smith— 
Committee | but does it in no resentful or carping manner. The tenor of 
Report the report is to so present facts, based on undisputed testi- 


mony, that hereafter the passenger on Atlantic liners shall 
be safeguarded to the fullest extent possible. 

The British investigation, which is still in progress, started out with the 
evident intention to minimize responsibility and to whitewash the management, 
officers and crew. The results of the investigation on this side had, however, 
been published in England, and public opinion so strongly insisted on having 
the truth that after a few days of nibbling at the edges, the court ventured on 
fairly thorough work. It is evident, however, that in the absence of public 
information, made possible only by our Senate investigation, the full measure 
of incompetence, unpreparedness, and utter disregard of the rudimental laws 
of safety would never have been revealed. 

The insults heaped upon Senator Smith by the British press serve but to 
emphasize the service he has done humanity in exposing conditions little 
dreamed of, and which, now known, will result in great reforms. 


HE inestimable service which the wireless rendered in the rescue of the 
“Titanic’’ survivors is alone sufficient to immortalize the name of 
Marconi; in the confusion and excitement of events the daily press paid scant 
praise to the great inventor, who already has saved nearly 
5,000 lives. It is very apparent, however, that the continued 


Wireless employment of beardless youths in the wireless station of 
Needs passenger liners must cease. Positions involving sc momen- 
Men tous responsibilities are not in the nature of things fully realized 


by boys in their teens. This is one of the reforms interna- 
tional conference must secure, and should require not only 
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POPULAR MECHANICS 


examination as to wireless ability, but even more as to fitness of operators. 
That the mere sending or receiving of wireless is anything but difficult is 
attested by the thousands of grammar and high-school boys who are already 
operating for pleasure, but the qualities of mature judgment and endurance 
are a prime necessity. Moreover, a reasonable number of Atlantic steamers 
should, when crossing, be required to maintain unbroken attendance in the 
“spark house,’’ not for their own advantage, but to provide for the receiving 
of distress messages from other vessels. 

If governments should now impose upon ship stations conditions which 
seem onerous to steamship companies, the penalty is not undeserved, Here- 
after it must be impossible for even the president of a steamship line to 
absolutely throttle the voice of wireless. Imagine a city of 2,500 souls swept 
with sudden disaster, with 1,800 residents dead or dying, and the mayor of 
the town or the president of the telegraph company controlling the one telegraph 
wire and withholding all details for four days! 

Since the above lines were written the Senate of the United States 
passed a bill, without discussion and without one dissenting vote, requiring 
two or more wireless operators on every vessel carrying 100 or more persons 
—crew or passengers— landing at our ports. One operator to be always on 


duty, night or day. Other countries will doubtless soon enforce the same 
requirement. 


ND while at-sea stations are being reorganized on a better basis, the 
question of auxiliary power to operate the wireless should not be over- 
looked. In the case in mind fhe electric plant was successfully operated up 
to the last moment. Had the ship swung on to the iceberg 
a second or two later than she did, the engine room instead 
Auxiliary of the forward compartments would have been flooded, 
Wireless immediately extinguishing all the lights and hushing the 
Power voice of the wireless. It may be recalled that this danger 
to the ship’s station was commented on in these pages two 
years ago, at which time it was urged that an independent 
gas-engine power be provided on the upper deck in order to secure telegraphic 
communication to the very last instant. That this equipment will hereafter 
be secured seems likely, either by law, or voluntarily, as in the case of the 
““Megantic ” now building. 


yw on fhe subject of wireless it is interesting to note the progess being 
made to extend the inter-continental service. Our own government 
through the Navy Department is already constructing the longest chain of 
wireless stations in existence. This system will permit 
Washington to communicate with our own stations in Alaska, 


World- the Panama Canal Zone, San Francisco, Pearl Harbor, 
Wide Hawaii; Tutuila Island, in the Samoas; and Guam, and Luzon, 
Wireless in the Philippine Islands. Each of these stations is to have 


a sending radius of at least 3,000 miles. 

For commercial service the Marconi Company have 
planned a series of stations which will entirely encircle the globe; and the 
work of construction will be begun in the near future. An American steam- 


un 
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POPULAR MECHANICS 


ship company has also announced its intention to proceed at once with the 
erection of three tower stations which will connect our Gulf coast with South 
America, thus furnishing communication with land stations there, for the first 
time. Ina few years all the continents and the more important islands of the 
sea will be linked with an invisible network of communication. What a story 
of scientific and mechanical progress has been written from the days of the 
Spaniard Salva, who in 1795 dreamed of a submarine telegraph, to those of 
Morse in 1866, and now to the realization of a world-wide wireless system ! 


F - pecsssnrny new depot, recently completed in Chicago, is a wonderful 
exemplification of painstaking study to provide the traveling public with 
every possible convenience. Roomy elevators toss the passengers swiftly 
from street to train floor, bureaus of information supply an 
endless fund of knowledge, electric lights on stairway landings 
To Please prevent stumbling, and of course restaurants, telephones, 
the telegraphs, cabs, drug store, news stands and the like are 
Public convenient and ample. Even the large space set apart for 
immigrant passengers traveling second class must appear like 
a palace to these people, with its white tiling everywhere, 
and rest rooms, restaurant, baths, laundry, hospital, and, in fact, no reasonable 
want unprovided. 

But the thing which most impressed me was not the magnificence of 
the building which cost a lot of millions, nor the beautiful marble, nor the 
high arched waiting room. It was a plain mahogany box, fastened to the 
wall where everyone who goes in or out can see it. And on this box are 
the significant words: 


“TO PLEASE THE PUBLIC 
Drop your suggestions in this box.”’ 

Having supplied everything that the best engineers and builders in 
America and Europe could suggest, or money can buy, there is provided this 
simple, dignified invitation to its millions of travelers each year, this last 
word of invitation to suggest some improvement unthought of by its own 
officers and employes. 

What a contrast the little mahogany box of today offers to the expressed 
policy of the greatest railroad owner of 40 years ago, who said, ‘The Public 
be "Well, you know what. 


H. H. WINDSOR 
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“Business men of Honolulu, Hawaii, are preparing to build a modern hotel on the reef off Diamond 
Head, where the naval station is located. The most interesting feature of the hotel will be a glass-walled 


shaft which will extend down into the sea, allowing the guests to descend and observe the wonderful 
sea life in that locality. 
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AN UMBRELLA CARRIER 


An ingenious carrier for unbrellas 
and parasols, designed to prevent the 
loss of this often forgotten article, has 
been invented by an 
English woman. It 
is a hanger made of 
cord designed to 
be passed around one 
shoulder, and the 
umbrella or parasol 
is hung from it in 
somewhat the same 
manner as a sword. 


A RESOURCEFUL 
“ENGINEER” 


The following 
story has been taken 
from Electrical En- 
gineering, and is said 
to have been sent by 
a correspondent in 
Australia: There is 
a little town of 2,000 
people, away back in 

the bush of New 

South Wales, 

which can _ boast 

of an antiquated 
electric-light sta- 
tion, under the charge of a “chief elec- 
trical engineer,” appointed by the al- 
dermen of the district, and simultane- 


ously performing the duties of stoker, 
wireman, and engine driver. He is 
also the leading and only electrical 
contractor in the town, and for some 
years past has reaped a very hand- 
some income by selling metal-filament 
lamps to the farmers and other con- 
sumers at about 6s. each. 

It happened not long ago that one of 
the farmers came to town, and was 
very much struck at the ridiculously 
low price for which he could obtain 
metal-filament lamps in the city, and 
on his advice the enterprising concern 
from which he obtained his lamps sent 
a traveler up to his town, and, in the 
absence of the previously mentioned 
“chief electrical engineer,” disposed of 
some few hundred lamps at the ordi- 
nary selling price. 

When our friend returned to his of- 
ficial duties, he realized that the sale 
of his expensive lamps had been con- 
siderably handicapped. But he was 
previously a marine engineer, and we 
all know that marine engineers are not 
to be easily cornered. The same even- 
ing, therefore, he thought it advisable 
to boost up his voltage, until every 
lamp in the town popped off. The next 
morning he took a push cart around 
town heavily laden with his own 
lamps, and told the poor farmers that 
if they would speculate on these infe- 
rior cheap German lamps they would 
have to stand the consequences. 


SNAIL WALKS SAFELY OVER 
RAZOR’S EDGE 
That snails can pass over such sharp 


implements as a razor’s edge without 
the slightest harm has been demon- 


A Snail Crawling Over the Sharp Edge of a Razor 
Without Cutting Itself 


strated by a French scientist in the 
course of his study of these creatures, 
which are so well equipped for travel 
that they can move over surfaces 
exceptionally dangerous to seemingly 
better protected animals. 

The snail walks with the whole under 
surface of its body, and is provided 
with means to lubricate the road on 
which it travels. A peculiarly com- 
plex system of muscles enables it to 
cling in any position to the smoothest 
objects. In lifting itself over the 
razor’s edge it clings with the hind part 
of its walking surface to one side of 
the blade, and extends the fore part 
and bends it down onto the other side 
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without touching the edge, thus ac- 
complishing without harm what would 
naturally seem impossible. 


CONCRETE ARCHES FORM 
BASE FOR TOMBSTONES 

An unusual and interesting applica- 
tion of concrete has been adopted in 
the old cemetery at Portsmouth, N. H., 
to make a marshy section of ground 
available for graves. A section of the 
eastern edge of the cemetery, which is 
not far from salt marsh that 
stretches in from the sea, was recently 
purchased by the trustees of the Home 
for the Aged. This land had long been 
considered too low and wet for burial 
purposes, but the trustees made it 
available by sinking concrete columns 
to bedrock and_ resting concrete 
arches upon them, there being nine 
rows, and nine arches to each row. At 
the lowest point of the slope the arches 
rose to a height of 6 ft. above the sur- 


THE MOTOR CAR 


Probably the most remarkable 
demonstration of an automobile to a 
prospective purchaser of the machine 
was made by Gordon 
Kelly, a Los Angeles 
motor enthusiast, to a 
Southern California 
ranch owner. The lat- 
ter was interested in 
cars, and Mr. Kelly 
took one out to his 


Rows of Concrete Arches Erected in Low Ground of 
an Old Cemetery at Portsmouth, N. H., as Grave- 
stone Foundations 

face, requiring a considerable earth fill 
to raise the ground level to a height of 
6 in. above the rows of arches. The 
arches will be used as foundations 
upon which the gravestones will rest 
as needed, and it is calculated that the 
foundations so constructed are of suf- 
ficient depth and weight to withstand 
upheaval by the frost. 


AS A COW PONY 


ranch to show what it could do. While 
driving it over the land, the rancher 
suddenly noticed that one of his 
half-wild cows had 
strayed from the herd and 
was making for the hills. 
None of the cowboys 
happened to be in sight 
.. and the owner, Mr. A, V. 
Jones, was annoyed at 
seeing his animal escape. 


The Automo- 

bile as a Steed 

for the Cowboy: 

Roping a Cow 
from theFrontSeat 
of the Machine 
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The motor salesman was equal to the 
emergency. “I will help you get that 
cow,” he said, “if you will handle the 
rope.” As Jones was a lariat expert, 
and happened to have a coil of rope in 
the car, he agreed. The automobile 
was speeded up and bumped over the 
rough ground at a pace too great for 
any wild cow. The animal was over- 
taken, and Jones whirled his noose in 
true cowboy style, catching the crea- 
ture by the neck. Mr. Kelly, at the 
wheel, did his part like a veteran cow- 
puncher and brought the car around at 
the proper moment to throw the ani- 
mal, which, once subdued, returned 
quietly to the herd. 

Naturally the rancher was delighted 
at this exhibition of the car’s adapt- 
ability to ranch life, and promptly 
made out his check, thus becoming the 
owner of the first “gasoline broncho”’ 
on record, 


TIGER’S HEAD OUTLINED IN 
CIRCASSIAN WALNUT 


A piece of Circassian walnut veneer, 
the natural markings of which showed 
one-half of a tiger’s head, was recently 
in a New York veneer 
A long search was made to find 


discovered 
plant. 


A Tiger's Head in the Natural Markings of Circassian 
alnut Veneer 


the duplicate, but only a near duplicate 
of the perfectly symmetrical veneer 
could be found. The two pieces were 
mounted as shown and placed in a 
window. It has attracted much atten- 
tion as a freak of nature, and an offer 
was made for it by a man who intended 
presenting it to Tammany Hall. 


NEW TYPE OF BLOCK SIGNAL 
FOR COLD WEATHER 


During last winter the various rail- 
roads experienced considerable diff- 
culty in operating their block signals 
with any degree of accuracy, on ac- 
count of the accumulations of ice and 
frost on the signal lamps. An inter- 
urban electric railway company, oper- 
ating in northern Ohio, claims to have 
overcome the difficulty and solved the 
problem of operating block systems in 
cold weather by the use of a new type 
of signal. 

This new signal is arranged to be 
lighted by a 25-watt tungsten lamp, 
which in this particular case was sup- 
plied with electrical energy from the 
trolley’ wire, a suitable resistance being 
connected in series with it. The 
switch-controlling mechanism is oper- 
ated by a small motor, which also de- 
rives its energy from the trolley wire, 
and is so designed that it will operate 
safely through a wide variation of line 
pressures. The heat generated in the 
lamp and the resistance in series with 
it, are ample to prevent the accumula- 
tion of ice on the lenses of the lamp and 
the switch-operating mechanism. Of 
course, in the case of a steam road, it 
would be necessary to install batteries 
of considerable capacity at different 
points along the road to supply energy 
to the lamp; and to provide sufficient 
resistance to bring about the desired 
results. 


CAccording to the law, as decided by 
the courts, an oil company can post a 
location notice on a tombstone in Cal- 
ifornia, and sink an oil well within 20 
ft. of the graves, even though the land 
be held under a federal patent. 
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FAMOUS SAINT MARK’S CAMPANILE RESTORED 


The famous Campanile of 
St. Mark’s, Venice, which 
fell to the ground in 1902, 
crushing with it the Sanso- 
vine Loggia, is now restored 
after 10 years of work. The 
new Campanile is in every 
detail of appearance like the 
old, but is constructed in 
the light of modern science 
and possibly with more en- 
during skill. 

The old Campanile di San 
Marco, like others of its kind, 
was the work of many gen- 
erations, having been started 
in the year 888, added to in 
948 and 1148, and completed 
to the platform in 1170. Its 
foundation was a rectangu- 
lar base of Istrian stone, 
and its brick walls tapered 
gently up to a height of 200 
ft., in a series of eight stories 
pierced with windows. 
Above the platform rose an 
open loggia of marble, 50 ft. 
high, being the actual bel- 
fry, wherein hung five 
great bells of bronze. 


The Famous 
Campanile of St. 
Mark's, Venice, 
as It Appeared 
a Short Time 
Previous to the 
Completion of 

Its Restoration 


The high-pitched roof of the 
belfry was surmounted by 
the metal figure of an angel, 
16 ft. high, the total height 
thus being brought to 325 ft. 


AN UNUSUAL HOTEL 
ANNEX 


An apartment hotel which 
stands on the top of a steep 
hill in Los Angeles is to 
have an annex, the con- 
struction of which turns 
ordinary construction meth- 
ods topsy-turvey. The 
present building four 
stories high and is reached 
by steps winding up a mas- 
sive stone retaining wall. In 
the addition of an annex the 
retaining wall is to be re- 
moved, a section of the hill, 
52 ft. wide by 40 ft. in 
depth, is to be cut out, 
and in the space thus cre- 
ated will be erected a five- 
story building that will just 
reach and partially support 
the second floor of the 
original building. From the 
front the completed struc- 
ture will present the eleva- 
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tion of an eight-story building, with 
the upper stories set back some dis- 
tance from the cornice level. The 
roof of the addition will constitute an 
open terrace in front of what will be 
the sixth story. 


CURIOUS “FREAK” OF 
A BULLET 


In shooting with a 38-caliber auto- 
matic revolver at a target made of a 
block of wood, 10 in, thick, the bull’s- 


eye of which 

was a tin button, 

such as is used 

in fastening 
tarred paper roofing, one of the marks- 
men succeeded in hitting a shingle nail, 
which was used to fasten the button, 
almost exactly in the center. Upon 
splitting the block of wood to recover 
the bullets, it was found that the bullet 
which hit the bull’s-eye had penetrated 
8% in. into the wood, and, in its course, 
had enveloped the shingle nail and 
taken it with it. The manner in which 
the bullet enveloped the nail is shown 
in the illustration. 


WHOLE CITY TO BE HEATED 
BY ELECTRICITY 


Plans are being formulated to heat 
electrically the dwellings and business 
houses of Stavanger, in Norway, and 
the officials of the electric plant at that 
place have applied to the city council 


for permission to carry out their pro- 
posed undertaking. The population 
of Stavanger is about 30,000 and there 
are ample water-power facilities avail- 
able to develop at least 25,000 hp. for 
electrical purposes. As it is planned 
at present, no customer will be allowed 
a greater consumption than 100 hp., 
and owing to the exceedingly low cost 
of production, the price per horse- 
power for one year will be only about 
seven dollars. The city officials are 
also considering the advisability of 
heating the public buildings by means 
of electricity. 


TY COBB TWICE; A UNIQUE 
PHOTOGRAPH 


The photograph of the Detroit 
Tigers here reproduced has created 
much comment, in that Ty Cobb, con- 
sidered one of the greatest, if not the 
greatest baseball player in the world 
today, appears twice. The way in 
which he succeeded in appearing twice, 
however, is a very simple matter. The 
camera used to take the picture was 
of the panorama type, which was made 
to revolve slowly from left to right, 
exposing but a small portion of the 
film at a time. Cobb stood third from 
the left end of the line of players shown 
in the illustration when the camera 
started and as soon as the lens had 
passed him he sprinted around back of 
the camera and was standing at the 


Copyright, 1912, Daines & Co., Detroit 


A Unique Photograph of the Detroit Baseball Team 


| 


The Epsom Race; after 


right of the line before the camera 
reached the end of the picture. 

Some of the baseball fans surmise 
that he did not like the serious expres- 
sion of his face when the camera first 
caught him and sprinted around to the 
other end to get his smile into the pic- 
ture. Others remark that he is most of 
the team anyway and in full justice 
might have been taken four or five 
times instead of only twice. 


MOTION IN ART AND IN 
REALITY 


How far the means of visualizing 
swift motion usually adopted by 
painters differs from the actual per- 
formance in reality is well demon- 
strated in the accompanying illustra- 
tions. One of these is from a paint- 
ing of the Epsom Race, one of the 
famous annual racing classics of Eng- 
land, painted by Géricault. It cannot 


a Painting by Géricault 

be denied that this painting conveys 
an impression of speed, yet there is 
not one attitude of the horse as shown 


Motion Picture of a Galloping Horse 
by the motion pictures that is any- 
where near like that of any of the 
horses in the painting. 


in Which Ty Cobb Makes His Appearance Twice 
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A JACKDAW THAT GOES TO SCHOOL 


An unusual companionship between 
a small boy and a jackdaw exists in 


The Jackdaw in His Master’s Arms 


the village of Upton, Berkshire, Eng. 
The boy is Joseph Butler, aged 12, and 


Perched on the Desk and Looking Wise While His 
aster Recites 


the jackdaw, which is now two years 
old, and which was found by him after 
falling from its nest while young, is 
never satisfied to let him out of sight. 
The bird is so fond of the boy that it 
goes to school and to church with him, 
pecks other boys who fight him, sits 
by him at meals, and sets up a mourn- 
ful cawing when kept away from him. 
For over a year now the bird has gone 
to school with its young master, sit- 
ting quietly on his desk. The teacher 
allows the bird in the school, since, if 
she kept it out, its caws as it flut- 
tered around the schoolhouse would 
disturb the other children. 


NETTLE A SUBSTITUTE FOR 
COTTON 


In the last few years a great many ex- 
periments have been made on various 
materials in an effort to find a suitable 
substitute for cotton. The most 
promising plant, on account of the 
strength of its fiber and its ready 
growth under very adverse conditions 
together with its large yield per acre, 
is the common nettle, and by a recently 
invented method of treatment which 
seems to have solved the problem, it 
now gives us a fair substitute for cot- 
ton in many of its uses. 

In the new treatment the dried nettle 
stems are first boiled for a short time 
in dilute soda lye, which loosens the 
fibers from the woody stems. The 
fibers are then separated from the 
woody portions by means of brushes 
in a special machine and subjected al- 
ternately to boilings in dilute lye and 
thorough washings. The resulting 
product is a yellowish mass of fine 
fibers, which are entirely free from 
gum and may be bleached, combed and 
spun into yarn. This yarn is claimed 
to have the smoothness and softness of 
flax, and a strength greater than that 
of hemp; may be woven into damask, 
or used, alone or in combination with 
other threads, in making ribbons, up- 
holsteries, and numerous other fabrics. 
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By J. W. FOLEY 


SLEEP, and I am still as death, 

Inert and hurtless as a stone. 
I wake, and in my flaming breath 

Are rock-bound temples overthrown. 
Caress me, and I lie as still 

As when the adder slumbers deep: 
But strike me, and I rise to kill 

Who wakes me from my torpid sleep. 


Asleep, I have no voice or will, 
But strength that lies in me unspent. 
Awake, I rend and maim and kill 
Who may not fly. By me were rent 
Those granite rocks, that long defied 
The puny strength of man to mar, 
I spake, and they were brushed aside 
Like leaves, and split as faggots are. 


Bind me with manacles of steel, 

House me in narrow walls of stone: 
Gird me with granite thongs, and feel 

My sinews quiver: and the bone 
And brawn of me in fury lay 

In wreck what prison walls may be. 
I smite, I strike, I split, I slay — 

And I am—as I would be—free! 


From out my wakened throat a roar: 


From opened eyes my flame-shot glare: 


My arms hurl thunderbolts that score 
The steel, and toss them high in air, 
Those great, gray rocks, like pebbles flung 
From slings; I crush them at my will, 
And with a demon's angry tongue 
Exult my ruin—and am still! 


My putty-mass is soft and sleek 
As is the drowsy tiger's paw: 
But rouse me, and red scars I wreak 
When I unsheathe my hidden claw: 
I cleave the granite, twist the steel, 
And lay the temple in debris: 
I crush the rib and smash the keel, 
For ruin hides, but bides in me. 
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Young English Miners Playing Sand Billiards During the Recent Strike 


RAILWAY SIGNAL MAN HAS 
BABOON ASSISTANT 


Through an accident on the Trans- 
vaal Railway this man lost the lower 
part of both his legs, and when he re- 
covered was given a position as signal- 
man. In order to assist him in getting 
about on his truck he trained a young 
baboon, who faithfully pushes the 
truck along, 


- A Crippled Signalman on the Transvaal Railway and 
His Baboon Assistant 


NEW GAME FOR THE 
SEASHORE 


During the coal strike in England a 
number of young. South Shields min- 
ers, seeking new ways of amusing 
themselves, invented a new game, or, 
at least, adapted an old one to new 
conditions. They leveled off a portion 
of the sand to represent a table and 
gouged out six or seven cups or holes 
at one end, each hole having a differ- 
ent value, according to its size. The 
object of the game is to roll the ball 
into one of the holes. - They called the 
game sand billiards. 


STUDENTS CONSTRUCT OUTFIT 
FOR EXPERIMENTATION 


When the board of school directors 
of Antis township, Pa., failed to realize 
the importance of experimental work 
in agriculture and physics in the high 
school, because the equipment was too 
costly, Prof. J. L. Zerbe relied upon 
the ability and resources of his stu- 
dents. The students were eager to as- 
sist. The boys, at recess and noon 
periods, worked faithfully for two 
months in the cellar making models, 


. 
¢ 
“ 
SIF. ; 
2 
\ 
Se 
~ 
i 
a 


POPULAR MECHANICS 53 


Experimental Apparatus and Case Made by Students When School Authorities Declined to Purchase Outfit 


other equipment, and a case for the ex- 
perimental apparatus, while the girls 
prepared the delicate parts and did 
most of the intricate mounting. The 
case, when open, has a working space 
of 30 by 88 in. It contains a sink con- 
nected with a reservoir from which the 
water is raised by a force pump. The 
equipment is complete, being sufficient 
to perform all experiments necessary 
for college-entrance requirements. The 
cost of the entire outfit did not exceed 
twenty dollars, 


A “PUSHMOBILE” AUTOMOBILE 


Two Philadelphia boys have com- 
bined a motorcycle engine with a 
“pushmobile” wagon and made prep- 
arations for an endurance run to At- 
lantic City. The illustration shows 
the little machine in detail. The own- 


An Interesting Little Motorcycle-Engined Automobile Built by Two Philadelphia Boys 
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ers claim a speed of 18 miles an hour 
without much effort on the part of the 
little motor. The machine is started 
with a push. One boy sets it going, 
jumps in, and away they go. 


AIR-PROPELLER ALARM 
FOR AUTOMOBILES 
An ingenious propeller-driven alarm 
bell for automobiles has made its ap- 
pearance in Paris. The shaft on which 
the propeller is mounted passes 


An Automobile Alarm Bell Rung by an Aerial Propeller 
Driven by the Resistance It Offers to the Rush of Air 
Against a Running Car 


through the bells and has hammers 
mounted upon it in such manner as to 
keep striking as the shaft revolves. 
The outfit is mounted on an automo- 
bile so that, when the chauffeur ope- 
rates the mechanism which releases 
the shaft, the propeller is whirled by 
the resistance it offers to the rush of 
air, The propeller whirls and the bell 
rings until the chauffeur operates the 
mechanism locking the shaft again. 


TAXICAB TELEPHONE SYSTEM 

In a great many cases, livery com- 
panies are unable to use their convey- 
ances to the best advantage, owing to 
the fact that it is impossible to com- 
municate with the drivers after they 
have started out with a fare. It quite 
frequently happens that a driver is 
sent to some remote part of the city 
with a fare and then must return 
empty, while another ‘driver may be 
sent to a neighboring section for a 


fare, and must go out empty. If, how- 
ever, some means were provided for 
communicating with the first driver 
he might not need to return empty, 
nor would, perhaps, the second driver 
have to leave the station. This would 
result in a considerable saving in what 
is now known as “dead” mileage. For 
this reason a Pittsburg taxicab com- 
pany is installing a telephone system, 
with telephone boxes placed at various 
points throughout the city, so that the 
driver of the taxicab may communicate 
with the company’s central office be- 
fore returning, in order to ascertain 
whether another fare may be picked up 
on the way back, thus eliminating the 
necessity of sending a second machine 
to the same neighborhood. 


STREET-CROSSING KIOSKS 
FOR POLICEMEN 


Street traffic in Paris has been con- 
trolled by policemen placed at crossings 
and provided with whistles, as has be- 
come the custom 
in several of the 
largest cities in 
America, but a 
new signaling 
system is now 
being tried out 
which makes use 
of an orna- 
mental kiosk, 
the roof of which 
is equipped with 
signal boards. 
These_ kiosks, 
which are placed 
at the crossings, 
glass-cov- 
ered, and the po- 
liceman takes his stand on an eleva- 
tion inside the structure, from which 
he has an unobstructed view of the 
traffic ways. Above the roof, mounted 
on.a shaft, is a cube-shaped, box-like 
affair, painted white, which is provided 
with two wing-like extensions. The 
shaft is turned by a wheel inside the 
kiosk, and the direction in which the 
wings face indicates to traffic whether 
to stop or proceed, 
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STATE COLLEGE HAS POULTRY HOSPITAL 


The Rhode Island Exper- 
iment Station has estab- 
lished, at the poultry de- 
partment of the Rhode Is- 
land State College, the most 
unusual institution for the 
treatment of the diseases 
of poultry yet established. 
It is called the poultry 
“hospital” and owes its 
name to the fact that it is 
primarily an institution for 
the curing of poultry dis- 
eases, just as much as our 
own hospitals are for the 
advancement of science in 
curing the human 
ailments. This 
hospital consists 
of a house of mod- 
est appearance, 
where the patients 
are treated, and 
an extensive caged 
area where the pa- 
tients may be 
turned out for ex- 
ercise sun- 
shine. This pro- 
vides for observa- 
tion of the dis- 
eased inmates of 
the institution, as 


The Poultry “Hospital” 
at the Rhode Island 
Experiment Station 


On Left —The Operating 
Room 


nearly under nor- 
mal conditions as 
possible. 

The hospital 
building is a small 
one-story building 
and would scarce- 


ly attract 


than the 
buildings 


The Sanitary-Pen Room of the Poultry Hospital 


poultry 


the at- 


tention any more 


other 
of the 
plant. 


Yet, it is most in- 
teresting in the uses to 
which it is put. It is di- 
vided into four rooms, an 
office, a laboratory, an oper- 
ating room, and a “patients’ 
ward,” sanitary-pen 
room. In the office the 
head of the biological de- 
partment of the experiment 
station, Dr. Philip Bb. Had- 
ley, conducts the work of 
the institution. Here the 
data of the diseased patients 
are compiled together with 
the results which may be 
valuable in combating the 
diseases investigated. The 
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laboratory is equipped with various 
kinds of apparatus for the bacteriolog- 
ical investigations, and here is where 
all the cultures of the diseases investi- 
gated are kept and experimented with. 
Of course, it must be taken into con- 
sideration that the work of the institu- 
tion is more for the prevention and cure 
of diseases than for the cure of the in- 
dividual fowls afflicted. Yet the out- 
of-town patients are rather numerous, 
for feathered patients are often sent to 
the hospital to have their ailments di- 
agnosed. In this way the institution 
is of great value to the state and aids 
in the suppression of poultry diseases, 
which would otherwise greatly handi- 
cap this most important New England 
industry. Besides the usual equip- 
ment the laboratory is provided with 
sterilizers, and workbenches offering 
facilities which are usually found only 
in the best bacteriological workrooms. 
The operating room is painted in white 
enamel and is well lighted for any op- 
erations on or inoculations of the feath- 
ered patients. As in institutions for 
humans, most of the furnishings are 
finished in enamel, and the operating 
tables are glass or porcelain-topped in 


order to minimize the possibility of 
infection. A special apparatus has been 
devised to hold the fowls during the 
operations, and as anesthetics are used, 
the patients suffer little or no pain. 
The instruments are kept in a glass 
case and as carefully sterilized as in 
the best city hospitals, and during op- 
erations the attendants are obliged to 
wear the same sanitary cloak and ob- 
serve the same precautions as required 
in hospitals for human beings, 

In that department which might be 
called the “ward room,” are a number 
of sanitary pens where patients may 
be kept. This room is finished in con- 
crete and has a concrete floor, making 
it as nearly antiseptic as possible. Here 
suspected or innocuous patients are 
kept while being investigated for dif- 
ferent diseases. 

It is believed that much good may 
accrue from the investigations con- 
ducted by this addition to the station, 
which is at present the only one of its 
kind in the United States, if not in the 
world, The department is at present 
devoting its efforts to the discovery of 
means by which cholera among poultry 
may be prevented or cured. 


RAILWAY ON WHICH CARS FLOAT ABOVE RAILS 


Passenger coaches that float above 
and between guide rails, with nothing 
touching except the brushes that con- 
trol the electrical current, is the dream 
of a Franco-American inventor of 
Mount Vernon, New York, who has 
succeeded in obtaining results with a 
model apparatus. . 

In this apparatus, the Foucault or 
eddy currents induced in a piece of 
metal placed in an alternating mag- 


netic field are utilized to sustain, or, in 
other words, to make the car float be- 
tween the guide rails. At frequent 
intervals upon the model roadbed are 
placed large electromagnets, so ar- 
ranged that an alternating current may 
be passed through them. Only those 
magnets that are adjacent to the car 
are energized, the current being con- 
trolled by brushes attached to the car 
and making connection by touching the 


One of the Cylindrical Model Cars in Position over the Electromagnets 
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The Roadway, Showing the Single Line of Electromagnets Directly Above Which the Car Floats and 
is Drawn Along, and One of the Propelling Solenoids 


guide rails, In addition to making the 
electric connection these brushes also 
serve as guides to keep the car directly 
over the electromagnets. 

Two model roads have been con- 
structed, one of which has the electro- 
magnets in a line directly in the cen- 
ter of the roadbed, while the other has 
two rows, running parallel, above and 
between which the car is sustained. 
With the first-mentioned type of road- 
way the large aluminum plate which 
plays such an important part in the 
unique invention forms the base of the 
car, while in the second type the car 
is provided with two aluminum plates, 
arranged one on each side of the car, 
so that each line of electromagnets will 
have a plate disectly above it. When 
the electromagnets are energized by 
an alternating current, the aluminum 
plate, or plates, are in a strong alter- 
nating magnetic field, which results in 
eddy currents being induced in the 
plate. These eddy currents react upon 
the magnetic field and produce the 
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This Illustration Shows the Type in Which a Double 
Row of Electromagnets is Utilized. The Child is 
Seated in a Chair Placed on an 18-Foot Model Car, 
the Whole Being Suspended in the Air by the Action 
of the Electromagnets. Notice Space between the 
Tops of the Electromagnets and the Aluminum Plates 
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force tending to raise and float the car. 
In addition to the single or double 
line of electromagnets, solenoids are 
located at regular intervals, the pur- 
pose of which is to provide propulsion 
for the car. As the iron car .ap- 
proaches, these solenoids become ener- 
gized and draw it toward them, and 
the instant the car reaches a neutral 
position within them, the magnetic 
effect is reversed, the succeeding sole- 
noids in the line in turn exerting the 
attractive force. 

The inventor of this scheme claims 
that enormous velocities may be at- 
tained as the only friction to over- 
come is that of the air and the little 
friction due to the brushes on the rails. 
He proposes to reduce the friction of 
the air by making the ends of the car 
body conical in shape and the main 
portion cylindrical and very smooth. 

The device may appear to practically 
eliminate mechanical friction, but it is 
reduced at an enormous cost. The in- 
ventor claims he can lift a weight 


of about. 12 lb. with one kilowatt of 
power. Neglecting the weight of the 
car and assuming there are 50 passen- 
gers in each car and each weighs 150 
lb. we have a total of 7,500 lb. If one 
kilowatt will lift 12 1b., 625 kilowatts 
will be required to lift the above 
passenger load, which neglects the 
weight of the car, the propelling power 
required, etc. An electric locomotive 
that will develop about 2,000 hp. will 
haul a five-car passenger train up to a 
speed of at least 70 miles per hour. 
There would be 3,125 killowatts or 
about 4,000 hp. required to lift 250 
passengers, or the power required to 
merely lift the passengers in five cars 
would be about twice the power re- 
quired to haul the entire train on an 
ordinary electric road. The gain in 
speed seems to be the greatest advan- 
tage possessed by the new scheme, but 
it must be remembered that air friction 
is not overcome and that this varies as 
the square of the speed, so it soon be- 
comes exceedingly large. 


AUTOMOBILE PUMPS WATER 


The owner of a ranch in California 
recently built a large storage reservoir 
for irrigation purposes, and adopted a 
novel scheme for pumping into it. He 
runs his automobile into position as 
shown in the illustration, and makes a 
belt connection with a rotary pump by 


means of a large band wheel attached 
to the driving axle outside one of the 
rear wheels. The statement is made 
that water is pumped at the rate of 
250 gal. per minute by this arrange- 
ment. The storage reservoir will hold 
500,000 gal, 


An Automobile-Driven Rotary Pump Used to Fill an Irrigation Reservoir on a California Ranch 
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THE FIRST AMERICAN 


By JAMES R. QUIRK 


HE United States may be lagging 
behind France, England, and Ger- 
many in number of aeroplanes in use, 
and, perhaps, in public interest in avia- 
tion, but the first American aeronautic 
show held recently at the Grand Cen- 
tral Palace, New York, furnished suffi- 
cient evidence that real progress in the 
art of aviation is being worked out in 
this country by American brains. 
Responsibility for our position in the 
world of aeronautics cannot be placed 
upon the manufacturers for they but 
serve the public. Nor can it be blamed 


upon the public whose enthusiasm has 


apparently waned in the past year or 
so. It is but natural in this day of 
wonderfully fast development in the 
arts and sciences that the spectacle of 
man flight should, in a few years, be- 
come commonplace to such a degree 
that the public peers into the sky and 
views the maneuvers of an aeroplane 
with no more wonderment than that 
with which it gazes on an automobilist 
racing at high speed. 

Blame has been placed upon the gov- 
ernment for not encouraging aviation 
to the extent that some of the Euro- 
pean countries do, but the gentlemen 
in Congress who hold the purse strings 
which even our War and Navy Depart- 
ments cannot loosen, feel that there is 
no more reason for the United States 
joining in the European aviation com- 
petition than that we should compete 
with them in the size of the standing 
armies. 

Sound construction and scientific de- 
sign, based upon investigation and 
experience marked the majority of the 
machines at the American show, and 
there were but a few of the class which 
can be termed “freaks.” This is an 
encouraging sign. The day has passed 
when an inventor can, with any hope 
of success, impose upon the credulity 
of the public in announcements of a 
discovery which will “revolutionize 
the art of aviation.” 

One of the important features of this 
show, as in the recent London and 
Paris exhibits, was the increasing 


AERO SHOW 


realization of the importance of the 
streamline form in the design of wings 
and body. A monoplane, designed and 
constructed by Edson Gallaudet, util- 
izes, probably to a greater extent than 
any other machine ever built, the ad- 
vantages of this new theory. Many 
fine flights have already been made 
with it. Nieuport, whose recent un- 
timely death was a blow to aviation, 
was one of the first designers to incor- 
porate this theory in the design of his 
machines, and his monoplanes. still 
hold world’s records for speed. It is 
obvious that a realization of the great 
advantage of making the air pay back 
some of the force used in overcoming 
head resistance is having a potent in- 
fluence. 

Refinement of detail and increasing 
strength of structure are the only 
changes visible in the Wright and Cur- 
tiss machines. Reference to the illus- 
tration of the 1912 Wright biplane 
will show small, rectangular vertical 
planes on the front. This 1s one of the 
results of the classic Kitty Hawk ex- 
periments of last year. 

The advent of the hydro-aeroplane, 
for which America can claim a large 
share of credit, is, in the opinion of 
many builders, a thing that may cause 
aviation to be taken up as a sport much 
sooner than it otherwise would, and 
the number of the combination water- 
and-air craft, was one of the most in- 
teresting features of the Central Palace 
Exhibit. A most interesting design is 
that credited to Grover C. Loening, a 
veritable winged boat. 

The New York show demonstrated 
the extent to which the aeroplane has 
developed as a commercial factor. In 
addition to the scores of firms which 
have been organized for the purpose 
of manufacturing aeroplane engines 
and parts, a number of the largest con- 
cerns in the country are taking up the 
manufacture of materials and supplies. 
A few years ago it was considered al- 
most impossible to secure good avia- 
tion engines in this country. Now this 
impression has vanished, 
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The Bullet, One of the New Machines at the Aeronautic Show. 100-Hcrsepower Air-Cooled Gnome 
Motor is Inclosed in the Blunt Head. A Three-Bladed Propeller is Driven by Shaft 


North Carolina Product Which Its Inventor Expects will Carry 7 Passengers and Freight. Although 
It has Never been Off the Ground to Any Considerable Extent, It is “Guaranteed to Fly 
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A Multiplane, Built by a Kansas Inventor and Exhibited at Aeronautic Show, Which has Not { 
been Given a Chanceto Make Records Yet, as It has Not Flown 


A New Hydro-Aeroplane Provided with Three Seats and Designed for the Purpose 
of Carrying Passengers 
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The Improved Wright 1912 Model at the Show; While Several Changes may be Noted, the 
Machine Clings Closely to the Original Wright Lines 


The Queen Aero Boat with a Boat Body Instead of Floats. A Radically New Type 
Designed by Grover Cleveland Loening 


Curtiss Military Type, Showing Shifting or Double-Controlled 
Wheel and Pedals and a New Type of Landing Gear 


62 


i 
| 
| 
| 
| / 
AL NIJ 7 
= 
| 
| 
| 
| , | 
BEARS 
| 
| 


POPULAR MECHANICS 


TRANSMITTING PICTURES 
BY WIRE 


One of the daily papers of Paris is 
now publishing half-tone engravings 
sent by wire from Monte Carlo and 
the south of France, a distance of 
about 500 miles, using the apparatus 
developed by Dr. Korn. The early 
troubles that prevented practical use 
of the picture-transmitting device are 
claimed to have been the great disturb- 
ances on the line rather than any 
fault of the apparatus, but in the pres- 
ent apparatus the transparent film is 
replaced by a copper film. This is 
rolled around a cylinder, and, while re- 
volving, a metal point goes all over the 


image and makes electric contacts 
corresponding to the whites and 
blacks. The copper film is prepared 


entirely by photographic means, and is 
printed from a negative in such a way 
as to be covered with fine lines repre- 
senting the dots of a half-tone. Such 
lines are thick or thin, according to the 
parts of the image, and are in insulat- 
ing gelatine, while the whites are rep- 
resented by the bare copper. When 
the point goes over the copper, a cur- 
rent flows; but when the point is pass- 
ing over the gelatine, the current is 
interrupted, and this gives impulses on 
the line. 

At the receiving end of the line is a 
revolving cylinder carrying a photo- 
graphic film, on which a beam of light, 
coming through a pinhole, plays. A 
shutter operated by the line current 
controls this beam so that it produces 


The Transmitting End of the Picture-Sending 
Apparatus 


The Receiving End of the Apparatus. Showing the 
Cylinder with the Photo Film upon It 

a picture like the one on the copper 

film, and this film is then developed 

and turned over to the photo-engrav- 

ing rooms for reproduction in the 

newspaper, 


An -Aviation Picture Transmitted from Monte Carlo 
to Paris 

Quick photographic reporting is thus 
made possible. During recent aero- 
plane events in the bay at Monaco, for 
instance, the operator took photo- 
graphs in the afternoon, quickly pre- 
pared the copper film and placed it in 
the apparatus, and a few minutes later 
the reproductions were available for 
publication in Paris. 


GA New England manufacturer has 
just perfected an electric lighting 
plant for aeroplanes which has a dyna- 
mo that weighs 20 Ib. 
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Placing a Telephone Pole in Position by the Old 
Method 


Courtesy the Motor World 


Setting a Telephone Pole in Place by Means of a 
Motor Truck 


MOTOR TRUCKS AS POLE ERECTORS 


The practicability of the motor 
truck as an engine for the erection of 
telephone poles has been clearly dem- 
onstrated by the New York Telephone 


Company. The accompanying illus- 
trations show the old way of erecting 
the poles, and the modern method of 
performing the same task. 


FEEDING SUFFRAGETTES THROUGH THE NOSE 


Courtesy Graphic, London 
Feeding a Suffragette through the Nose; the Plan 


Adopted by the Prison Authorities to Break the 
‘Hunger Strike” 


The accompanying illustration, all 
external indications to the contrary, 
does not show a treatment for ade- 
noids, but the forcible feeding through 
the nose of an English suffragette 
who refused to partake of food. This 
remarkable system of feeding is prac- 
ticed by the English prison author- 
ities, owing to the suffragettes adopt- 
ing the “hunger strike’ as a possible 
means of gaining their demands. The 
refusal to eat is not a protest against 
imprisonment, but an endeavor to ob- 
tain the treatment previously accorded 
to political prisoners. 


The growth of the automobile busi- 
ness in the last 14 years is shown by 
the fact that in 1898 there were 25 
concerns capitalized at $2,000,000 mak- 
ing motor cars while in 1912 there are 
300 concerns and the capital invested 
in the business is over $200,000,000, 
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IN THE CENTER OF THE 
WRECK 


During a recent meet at Brooklands, 
Eng., Lieutenant Parke, flying with a 
passenger in an Avro biplane, met 
with a bad spill while making a turn. 
W. H. Fayer, the passenger, is shown 
in the center of the wreck, viewing 
the damage, 


CAn_ official agricultural bulletin 
states that 1,600,000,000 lb. of butter 
are made in this country annually. 


The Passenger of a Wrecked Aeroplane Surveying 


the Damage 


“REFINED” 


Efforts are being made toward re- 
fining the much abused “rubber-neck”’ 
motorbus, a vehicle that has been so 
joked about and laughed at that many 
people are ashamed to be seen riding 
in one. The illustration shows one of 
the new serviceable, yet good-looking, 
sight-seeing cars described as “re- 
fined.” It is built to closely resemble 
the touring-car type of machine, em- 


A New Type of Sight- 
Seeing Car, Having 
the Appearance of 


‘*RUBBER-NECK” 


MOTORBUS 


bodying graceful lines. It is said to 
be the first sight-seeing car of a full 
fore and side-door design on the mar- 
ket. The seats are so arranged as to 
comfortably accommodate 16 people. 

The first of this type of car finished 
was shipped to Seattle, where it is 
being used in conducting parties 
through the famous Rainier National 
Park. 


an Elongated Tour- 
ing Car, and Com- 
fortably Seating 
Sixteen People 
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BOXING ON HORSEBACK 


Boxing on horseback is a new sport 
novelty which was _ recently intro- 


duced in Germany by a German of- 


Boxing on Horseback is a New Sport Novelty 
Recently Introduced in Germany 


ficer who was a pupil of the Anglo- 
American Boxing Club of Berlin. 
The men shown in the illustration are 
Joe Edwards, a former welterweight 
champion of England, and Bobby 
Dobbs, at one time a well-known col- 
ored fighter in the United States, and 
now 53 years old. They are both 
connected with the boxing club in 
Berlin, which has had much to do with 
popularizing boxing in Germany. 


TRANSPARENT GLASS OF 
GREAT STRENGTH 


A French manufacturer suc- 
ceeded in producing a perfectly trans- 
parent glass of extraordinary strength, 
designed especially for use in auto- 
mobile windshields, for windows in 
railroad cars, and other purposes 
where glass may be subjected to sud- 
den shocks. Tests are claimed to show 
that even wire-reinforced glass has far 
less resistance than this new glass, the 
former having been completely shat- 
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tered by shocks which only succeeded 
in cracking the latter. 

The new glass consists of two lay- 
ers of glass having a transparent sheet 
of celluloid between them. The process 
of manufacture is a rather delicate one, 
as the two layers of glass have to be 
attached to either side of the celluloid 
sheet -by means of a special adhesive 
substance, the whole being then passed 
through a hydraulic press. 


MOVING PICTURES OF THE 
AURORA BOREALIS 


A new camera for photographing the 
aurora borealis has just been con- 
structed for Professor Carl Stormer, 
of the Christiania University. The ap- 
paratus will be used to measure the 
relative brightness of the Northern 
Lights at different periods, and to en- 
able a cinematograph reproduction of 
the phenomenon to be made afterward. 
The pictures are to be taken at night, 
and will consequently require a long 
exposure, which will extend from two 
and a half to eight minutes each. It 
is expected that the results will prove 
of the greatest scientific value. 


A SKYSCRAPER FOR THE DEAD 


The accompanying illustration shows 
an unusual idea in a community mau- 
soleum. It is a proposed skyscraper 
mausoleum having 10 stories, each of 
which has a wide balcony. According 
to the plans it will contain 532 private 
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The Members’ Stand on the Course of the Johannesburg Turf Club, South Africa 


vaults, and a corridor connecting with 
a large reception room, several com- 
fort rooms and a chapel equipped with 
an organ and seating 250 persons. 


ELECTRIC BABY’S SMILE 
TWELVE FEET WIDE 


The largest single electric sign in 
the world depicts a baby’s face that 
alternately smiles and sheds tears on 
the crowds that throng Broadway, 
New York. The smile is some 12 ft. 
wide when it reaches its fullest devel- 
opment and each individual tear is 2 
ft. long by 10 in. wide. The sign it- 
self is 85 ft. high by 106 ft. wide and 
contains a total of 9,010 sq. ft. of 
space. The child's head is 40 ft. high. 
The sign weighs 80 tons and contains 
4,050 electric lights. 


CIt has cost the government $1,931,- 
more to build the battleship 
“Florida” at a government yard than 
it cost to build the “Utah” by eon- 
tract, 


JOHANNESBURG RACE COURSE 
HAS PALATIAL STAND 

Horse racing in South Africa is a 
sport carried on as extensively as in 
Europe, and several of race 
courses compare favorably with those 
of England. The illustration shows 
the newly erected members’ stand of 
the Johannesburg Turf Club’s course. 
This stand cost about $60,000 and is 
one of the finest in the world devoted 
to such a purpose. 


A FAMOUS WATER HOLE 
IN CALIFORNIA 

Seventeen Palms Spring is one of 
the famous water holes of the Southern 
California desert, the vivifying water 
of which has brought renewed life and 
hope to thousands of desert travelers, 
while it has been likewise the un- 
reached goal of scores more whose 
bones have bleached the old overland 
trails—those who failed to get through. 

The spring would be considered but a 
poor enough watering place by those 
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Seventeen Palms Spring, Southern California, Which Has Been a Welcome Sight to Many a Tired 
and Thirsty Pioneer 


of us who know only the east with its 
multitude of water supplies, and who 
would deem it an almost unbearable 
hardship to travel afoot for a single 
day without water. But to those who 
have gone two days and nights, or pos- 
sibly three, with no water and under 
a brazen sun and a mercury at 120 or 


worse in the shade, the Seventeen 
Palms Spring is life itself. The palms 
which have given the place its name, 
seem to eke out but a precarious exist- 
ence, and there are no longer 17 of 
them, some having died. Yet, sickly as 
they appear, they are a welcome sight 
to man and beast who travel this route. 


PORTE-COCHERE AUTO 
GARAGE 


An ingenious idea in automobile gar- 
ages has been worked out by Dr. H. 
Leslie Moore, of Dallas, Texas. His 
warage is attached to the side of the 
house in the position that a _porte- 


The Porte-Cochere Garage of a Dallas, Texas, 
Physician 


cochere would occupy if provided, and 
in appearance it very much resembles 
the latter. The inside door of the gar- 
age opens into a small hall leading 
into the rest of the house, and the doc- 
tor may step from it directly into his 
machine. 


SIGNAL DISKS PLANNED TO 
STOP JOY-RIDING 


The assistant manager of a New 
York detective agency has recently 
taken out a patent on a device intended 
to check joy-riding. It consists of a 
copper plate, which may be fastened 
to any part of the car where it will be 
clearly visible to the police. On this 
plate is a hinged metal disk, the hinge 
being bolted to the middle of the plate 
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in a substantial manner. When the 
owner of an automobile or his author- 
ized agent is in charge of the car, the 
disk is turned down and locked in 
place, and in this position displays a 
black enameled circle. When the 
owner is through with the car and does 
not wish anyone to use it, he unlocks 
the padlock, turns up the disk until it 
lies flatly against the plate, and relocks 
it, the plate showing two bright red 
spots when in this position. The plan 
is to notify the police or others en- 
gaged in preserving the peace that 
there is something wrong when a car 
appears on the street with two red 
disks showing. 


TENTED “CITY” ON HOTEL 
ROOF 


The management of one of the big 
hotels at San Diego, Cal., has solved 
the problem of hotel congestion and 
satisfied the outdoor-air enthusiasts by 
erecting 22 large tents on the roof. 
Each tent contains a bed, washstand, 
dresser, wardrobe, and a chair. Many 
oi the guests prefer the tents to the 
most luxurious rooms of the hotel. 


COMBINED FLOOR SET, NAIL 
SET AND SHIELD 

An ingenious device, designed to 

facilitate the laying of hardwood 

floors, was recently patented by an 


\ 


A Device Which Materially Aids in the Laying 
of Floors 


inventor of Lawrence, Kansas. It 
makes possible an accurate set of the 
boards, an accurate driving of the 
nails at the correct angle, and also 
protects the floor from being bruised 
during the operation of driving the 
nails through the holes. 


The cost of stopping an ordinary 
train of passenger cars that is moving 
at the rate of 50 miles an hour is said 
to be $1, the time lost being estimated 
at 145 seconds. 


Twenty-Two Sleeping Tents on the Roof of One of the Big Hotels in San Diego, Cal. 
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( | Lieut nt B quet in His Biplane. The Officer Who Drops Bombs is Protected by a Windshield, 

\ af and on Each Side of Him are Ammunition Boxes 
FRENCH WAR AEROPLANE 
} Aeroplane tests are being conducted The accompanying illustrations show 
| by the French army on the historic an interesting aerial bomb-dropping 
| drill ground at Chalonsin an endeavor equipment which was designed by 

2 to determine to what extent aero- Lieutenant Bousquet of the French 


planes can be used as flying artillery. army. 


Bomb-Throwing Apparatus, Show- A Close View of the Seating Arrangement, Showing the Cases 
ing Two Bombs Just Discharged Containing the Bombs Arranged along Both Sides 
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THE WESTERNIZATION OF THE HOLY LAND 


By H. J. SHEPSTONE 


ERY rapidly, and with so little 

publicity that the rest of the 
world scarcely recognizes it, the west- 
ernization of Palestine has been going 
on ever since the triumph of the Young 
Turkish party over Abdul Hamid, the 
late Sultan, some three years ago. In 
political, educational, and particularly 
in economic reforms, there has been a 
great deal of progress. Important rail- 
road and transportation concessions 
have been granted, while Jerusalem, 
Jericho, and Palestine’s newest city, 
Beersheba, have been given a much 
needed water supply. 

Until quite recently the Holy City 
has been entirely dependent for its 
water upon the rainfall. Now it is 
brought to the city from Solomon’s old 
pools, to the south of Bethlehem, by 
means of specially laid pipes. Thus the 
ancient cisterns, built to supply Jeru- 
salem with water in Solomon’s time, 
have been repaired and made to supply 
the Jerusalem of today with pure 
water. Then, what is believed to be 
the well used by Abraham at Beer- 
sheba now supplies that town with 
water by means of a modern motor 


pump, while Jericho obtains fresh 
water from Elisha’s Fountain by 
means of specially installed pumps and 
pipes. 

Both Damascus and Beirut have 


also recently had their water supplies 
greatly improved, and now boast of 
their electric tramway services. Da- 
mascus was the first city in bible lands 
to have electric trams and electric 
light. This is remarkable when we re- 
member that it is the oldest city in the 
world, having been a place of great 
importance in the days of Abraham. 
In the near future, however, Jerusa- 
lem will undoubtedly possess electric 
trams, and representatives of an im- 
portant American syndicate are now in 
the Holy City submitting plans for 
equipping it with an efficient tramway 
service as well as with electric light. 

Indeed, in every department of com- 


mercial enterprise and activity, mod- 
ern methods are being rapidly brought 
into vogue. On the rich plains of 
Sharon and also on the tablelands be- 
tween Jaffa and Jerusalem, steam- 
driven threshing machines and mod- 
ern harvesters may be seen, taking 
the place of the primitive threshing 
floors. Then, all over the country, par- 
ticularly in the orange groves, the 
primitive way of raising water for irri- 
gation and other purposes is being 
superseded by pumps driven by kero- 
sene motors. 

Then, in Jerusalem itself much has 
been done in widening some of the nar- 
rower thoroughfares, particularly in 
the business quarters of the town. The 
city is now better drained and its 
streets better kept. Two modern 
water-carts were recently imported and 
are now being used and the munici- 
pality has been supplied with a mod- 
ern steam fire-extinguishing pump. It 
was but recently also that the Turkish 
authorities granted a concession to 
several American and English com- 
panies for the construction and exclu- 
sive operation of telephones both in 
the Turkish capital and also in Jerusa- 
lem, while an English company is 
about to furnish the Jerusalem police 
with bicycles. The very latest appli- 
ances may be detected in the building 
operations that are now going on and 
reinforced concrete is being used in 
some of the more important edifices. 

On that historic sheet of water, the 
Dead Sea, there is now a motorboat, 
the only self-propelled craft at present 
on Palestine waters. For permission 
to run this craft its owner pays the gov- 
ernment a monthly rental of $50. The 
authorities in Constantinople are now 
considering applications for permission 
to place similar craft upon the Sea of 
Galilee and the River Jordan. 

Perhaps it is in transportation facili- 
ties that the development is most 
marked. One has only to add that 
when the Turkish parliament met in 


The Opening of Modern Waterworks in Jerusalem was Attended with Elaborate Ceremonies Participated 
in by All Classes of the City’s People 


Power-Driven Threshing Machines and Harvesting Apparatus are Common Sights on the Plains of 
Sharon, between Jaffa and Jerusalem 
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Modern Watering Cart Sprinkling Streets of Jerusalem 


Cars Now Traverse Streets 


Trolley 
of Damascus 


Motorboat “Sheikh Jolal,” which Carries Passengers and 
Freight to Ports on the Dead Sea 


One of the Four Pathway Lines in 
the Holy Land 


Up-to-Date Reinforced Concrete Construction has been 
Adopted in Jerusalem 
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the spring, there were submitted to it 
plans for the construction of no fewer 
than 1,500 miles of railroad, with min- 
eral and oil rights in the Asiatic do- 
minions of the Sultan, to show the 
rapid development now going on in 
this part of the world. The lines of 
the Hedjaz Railroad are to be carried 
with all speed across the 285 miles 
of desert between Medina and Mecca. 
Starting from Damascus, this line runs 
almost due south through wild and 
sterile country for more than 820 miles 
to Medina, the burial place of Moham- 
med. It is principally used for carry- 
ing Mohammedan pilgrims. At many 
of its more important stations one can 
now send telegrams in any European 
language to all parts of the world. Un- 
til quite recently they had to be writ- 
ten in either the Turkish or the Arabic 
language. 

This, of course, is by no means the 
only railroad in Palestine. The first to 
be opened was that which connects 
the seaport of Jaffa with Jerusalem. 
Then followed one from Beirut, on the 
coast, to Damascus, and more recently, 


the line from Haifa, also on the coast, 
round the southern end of the Sea of 
Galilee to Damascus. Of the lines yet 
to be built in Asiatic Turkey, one will 
extend from Samsoon, on the Black 
Sea, in a southeasterly direction to a 
point near the Persian border. An- 
other will start from some port on the 
Mediterranean, not yet determined, and 
stretch in a northeasterly direction to 
Lake Van, crossing the other line. 
When the famous Bagdad Railroad 
has progressed another 200 miles, with 
the Bosphorus spanned by a bridge, 
and the Hedjaz enterprise completed, 
Mecea will be in direct railroad com- 
munication with Constantinople, and 
also with the great centers of Europe. 
When the other lines now projected are 
completed, Persia will be connected 
with the Mediterranean Sea, and Nine- 
veh, the ancient capital of Sennacherib, 
will be a halfway station between a 
reformed kingdom of the Shah and a 
Palestine which has been quickened to 
modern life by steel rails, telegraphs, 
telephones and western business 
methods. 


LETTER SEALING AND 
STAMPING MACHINE 
This machine, which is but little 
larger than a standard typewriter and 
weighs only 50 lb., is claimed to seal, 


A Machine That Will Seal, Stamp and Count 
Several Thousand Letters per Hour 


stamp and count as many as 7,000 let- 
ters per hour, handling envelopes of 
various size and thickness without ad- 


justment. The letters are inserted, 
flaps down, in the box on the front of 
the machine, and a reciprocating feed- 
ing blade, from which the moisture for 
the envelope flap is taken, moves for- 
ward between the flap and the envelope 
proper, carrying the envelope forward 
to the soft-rubber sealing rolls. Dur- 
ing this operation the stamp is fed for- 
ward from the roll of stamps in the 
fore part of the machine, where the 
stamp is moistened, then cut off and 
carried to the moving envelope, where 
the process of stamp application and 
letter sealing is automatically com- 
pleted. The machine illustrated is 
driven by a hand wheel, but power 
may be substituted. 


@When the Panama Canal is finished, 
it will be the greatest coaling station 
in the world, it being estimated that 
the coal and oil traffic alone should 
amount to $10,000,000 annually. 
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COSTLIEST TELEPHONE LINE EVER BUILT 


The costliest mile of telephone line 
ever erected is the temporary line 
which the Japanese army experts con- 
structed from the foot to the top of 203- 
Meter Hill, just outside of Port Arthur, 
during the siege in the Russo-Japanese 
war. It might also be asserted that 
few lines represented the expenditure 
of so much energy, resourcefulness and 
courage, to say nothing of human life, 


four or five miles distant from their 
main objective, the town and fleet. Be- 
tween them and their targets inter- 
posed this chain of hills, tall and al- 
most impregnable. Hence, using the 
guns was purely guesswork, some- 
thing like throwing a stone at a man 
on the other side of a house. The 
gunners could not get the slightest 
idea as to where their shells struck. 


Topographical Map of Port Arthur and Its Defenses, Showing Route of the Costliest Mile of Telephone 


Line Ever Constructed. 

Right; Russian Fleet in the Distance 
or were used for so short a space of 
time with such tremendous results. 

Early in the siege of Port Arthur the 
Japanese, finding field guns wholly in- 
adequate to reach the town and 
harbor, set up half a dozen or more 
great 10-in. guns, “Osaka babies” they 
called them. These were placed as 
near as possible to the main defenses 
of the town which were located along 
a semicircular chain of hills, surround- 
ing the harbor. The guns were some 


Big Japanese Guns in Lower Left-Hand Corner, 


and Telephone Station at 


Far over to the Japanese right, near 
the end of the Russian hill forts, was 
the loftiest point in the district, 205- 
Meter Hill. From its summit one 
could look squarely down into the 
town and harbor of Port Arthur. It 
was strongly protected by fortifica- 
tions and also flanked by other Rus- 
sian forts. 

To gain possession of the summit of 
that hill General Nogi addressed all 
his skill and force. Its sloping sides 
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were lined with intrenchments pro- 
tecting thousands of Russian riflemen, 
while from either side the neighboring 
forts could pour shot and shell into 
any attacking force. For a few days 
the Japanese assaults were simply 
slaughters. At length Nogi obtained 
a foothold at the base, and slowly, day 
by day and by night as well, he 
worked his way up while 30,000 Rus- 
sians and hundreds of guns poured 
their fire into him. Finally he 
gained the summit, built a small bomb- 
proof and left there—two men and a 
telephone! 

That was all, but it was all he 
needed. Thousands of Japanese sol- 
diers protected these two from Rus- 
sian attacks, which continued cease- 
lessly, for those two men with the tele- 
phone could do more harm than all 
the rest of the Japanese army. Their 
telephone line ran down the hill and, 
thence, to the great “Osaka babies.” 
At a signal from the man at the phone, 
great shells were flung over the hills 
toward Port Arthur. The men on the 


AUTOMOBILE USED TO LIGHT 
A TRAIN 


One of the special trains used as a 
hotel during the automobile races re- 
cently held in Savannah, Ga., devel- 
oped troubles in its electric generat- 
ing mechanism, thus interfering with 
its lighting system. The difficulty was 
remedied by renting an electric auto- 
mobile and connecting its batteries 


hill watched their landing through 
field glasses ; then they telephoned that 
gun No. 1 had struck too far right or 
left of some battleship or arsenal. 
Thus corrected, the next shots dropped 
closer; the telephone man again cor- 
rected the gunner. And so, through 
that single wire, the man at the phone 
directed the fire of the great guns until 
the Russian fleet, batteries, and arsen- 
als, powerless against such an enemy, 
were abandoned, 

The fate of Port Arthur was decided 
by the man at the phone. But it had 
cost dearly. What the Russian loss was 
is not exactly known, but the Japanese 
lost 10,000 killed and wounded, ex- 
pended hundreds of thousands of 
rounds of ammunition, besides the 
time and energy of a great army for a 
period of more than a fortnight, in run- 
ning that last mile of wire to the top 
of the hill. It is therefore safe to say 
that the cost of no other mile of wire 
ever even approached such a tremen- 
dous sum. But, from the Japanese 
point of view, it was worth it. 


by this method during the time the 
train was side-tracked at the race 
course. 


VIOLINS WITHSTAND HEAVY 
STRAINS 
Few violinists give any thought to 
the amount of pressure exerted on the 
top of a violin by the bridge, and the 
amount of tension of violin 


strings, yet both are very 
considerable. The total 


= 


pressure on the bridge, 
and thus on the top of the 
violin, is, according to the 
Violinist, nearly 25 lb., and 
it takes a pulling force at 
the pegs of nearly 64 lb. to 
bring the strings to “inter- 
national” pitch. The down- 


An Electric Automobile Furnishing Current to Light a Special 
Train, Side-Tracked at the Savannah Automobile Races 


with the lighting circuit of the train 
by cable. All lights were furnished 


ward pressure on the E- 
string side of the bridge is 
a trifle over 11 Ib., and that of the G- 
string side, nearly 10 lb. This tension, 
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or pull on the string, is supported by 
four small pegs of wood relying on 
friction for their sticking qualities. 
This friction hold must exceed an aver- 
age of 15 lb. for each peg, if the string 
is to hold. Yet the violin is considered 
to be the most delicate of musical in- 
struments. 


. DEFLATED-TIRE ALARM 
FOR AUTOMOBILES 


A French device that informs the 
driver of an automobile when a tire 
becomes deflated be- 
yond a certain de- 
gree, is shown in 
operative position in 
the accompanying 
drawing. It is at- 
tached to the wheel 
rim, the vertical 
member being ad- 
justable to any de- 
sired depth. When 
a tire becomes de- 
flated to such an extent that this ver- 
tical member touches the ground, it 
strikes against a piece of spring steel, 
causing this to vibrate violently and 
produce a strident alarm sound once 
in each revolution of the wheel. 


A NEW OUTDOOR-INDOOR BED 


seginning with the bungalow, 
Southern California home builders 
have became noted for the innovations 
they have made in dwelling-house 
architecture and built-in interior ef- 


-2 


fects. The very latest of the latter is 
a bed which, at the will of the oc- 
cupant, may be either in the room or 
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The Bed Inclosure, Appearing from the Exterior as 
a Balcony 


outside in the open air, yet, paradoxical 
as it may seem, remain in the same 
place. This is accomplished by build- 
ing the bed inclosure in the outer wall 
of the house or apartment, the in- 
closure, when the bed is closed, ap- 
pearing as a davenport, inside the 
room, and from the exterior as a 
balcony. The inclosure projects, out- 
side, from 30 to 36 in. from the wall. 
Over the bed is a movable half-dome 
which may be lowered either over the 
outside end of the bed, effectually shut- 
ting off the outer air, rain or dust; or 
over the inside part, thus placing the 
sleeper entirely outside the room in the 
open air. From a_ hygienic stand- 
point, this new bed far surpasses the 
outdoor sleeping-porch bed, for the 
reason that when retiring to his sleep- 
ing chamber, the occupant takes with 
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The Movable Half-Dome, Which may be Lowered Over the Outer Side of the Bed, or Over the Inner 
Side, the Latter Arrangement Placing the Sleeper Entirely Outside the Room. The Appearance Inside 


is That of a Davenport 
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him a volume of warm air from the 
room and thus experiences a gradual 
change of temperature, instead of the 
sudden transition from a warm room 
to a cold porch. In case of storm, the 
dome can be swung over completely 
to shut out the rain. 

Another advantage of this bed is the 
saving in space, for the inside projec- 
tion is utilized as a davenport and, as 
compared with the sleeping porch, 
there is a large saving in space outside. 

The bed may be either installed in 
a house already completed, or built in 
while it is being erected. 


MAKING A CLOCK RUN A YEAR 


The attachment of a small device 
recently perfected by a Chicago clock 
expert will, if it accomplishes what is 
claimed for it, turn an ordinary eight- 
day clock of standard make into a 
clock that will run more than a year 


The Clock That Runs a Full Year without Stopping, 
Showing, Just under the Hands of the Clock Face, the 
Governor which Does the Work. A Side View of 
the Governor is Below 

without rewinding. Not only is it 

claimed that the clock will run a year, 

but it is also stated that its power 
plant—its springs and the wheels that 


transmit their action to the works of 
the clock—can be used to operate 
other mechanical devices that are 
made to run with clockworks. The 
device that accomplishes all this is 
called a “governor,” and its use con- 
verts the clock into what is termed a 
“differential clock,” because it permits 
the operation of other pieces of mech- 
anism besides the  time-measuring 
machinery. 

The governor is a small steel shaft 
on which is mounted a helical spring. 
The shaft is so constructed that a por- 
tion of it can be expanded so that the 
amount of power from the _ helical 
spring can be regulated, and no more 
supplied to the mechanism actuating 
the time-measuring part of the clock 
than is absolutely necessary. The 
clock springs are so adjusted to the 
governor that when the shaft has been 
expanded and all the power in the un- 
expanded section has been used, these 
springs automatically turn the helical 
spring to give it additional power. In 
this manner the clock springs proper 
are called into action for time measur- 
ing only when the helical spring ex- 
hausts itself, and, therefore, will keep 
the clock going for a much longer pe- 
riod than without such a device as the 
governor. A clock equipped with a 
governor has actually run 418 days 
without rewinding. The tension of 
the helical spring is adjusted with a 
setscrew and it can be adapted prac- 
tically to all standard makes of clocks. 


HIGH-EFFICIENCY WATER 
WHEELS 


The performance of three low-head 
water wheels designed by Prof. S. J. 
Zowski, of the University of Michigan, 
far surpasses the highest power of any 
other wheels given a recorded test. 
The wheel which previously held the 
record, was 28 in. in diameter, and, in 
the Holyoke testing flume, its best effi- 
ciency was 86.2 per cent, at 52.8 revo- 
lutions per minute, and 2.05 hp., under 
1-ft. head, 

The wheels designed by Professor 
Zowski, all of which were 30 in. in 
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Races for duocars, the name given 
machines 


diameter, were tested with the same 
draft tube and test arrangements, only 


the runner and guide vanes being 
changed. The first of these wheels 


showed a maximum efficiency of 87.2 
per cent, at 49 revolutions per minute, 
and 3.18 hp., under 1-it. head. The 
second wheel showed a maximum effi- 
ciency of 88.75 per cent, at 48 revolu- 
tions per minute, and 2.65 hp., under 
1-ft. head, while the third wheel, de- 
signed to increase the power at maxi- 
mum efficiency, showed a maximum 
efficiency of 89.2 per cent, at 50 revolu- 
tions per minute, and 3.26 hp., under 
1-ft. head, 


Chewing gum is said to be a pecul- 
iarly American habit, merchants hav- 
ing discovered that there is no sale 
for gum in foreign communities where 
there are no American residents or 
tourists. 


BARREL FLOAT AS 


An ingenious method of automatic- 
ally controlling the speed of a 20-hp. 
slide-valve steam engine, used in keep- 
ing a small spring-fed lake clear of 
water, so that the marl could be shov- 
eled from its bottom for use in making 
cement, is shown in the accom- 


panying drawing. Owing to the ourtet pipe] 


many springs feeding the lake, it 
was necessary to keep 
the pump- 
ing plant 
in opera- | 
tion day 


An Ingenious 
Barrel-Float 
Arrangement 
Which was Used for 
Governing the Speed 
»” of a Pumping - Plant 
Engine 

and night, but, as the amount of water 
supplied by the springs varied greatly, 
and as the engine had no governors, 
much trouble was experienced in regu- 
lating the engine’s speed. Sometimes 


the rotary pump would drain all the 


to the little three-wheeled 


A Type of Racing Duocar 


which form the connecting link be- 
tween the motorcycle and the automo- 
bile, were recently held at the Brook- 
lands motor course in England. An 
idea of how these little racing cars are 
constructed may be gained from the 
accompanying illustration. 


ENGINE CONTROL 


water out of the hole and lose its prim- 
ing, thus causing the engine to race, 
and at other 
times the en- 
gine would not 
be running fast 


enough to keep the water down. 
The remedy at last successfully re- 
sorted to is clearly shown in the draw- 
ing. An empty oil barrel with the 
bunghole plugged was placed in the 
water and a light cable was run from 
it to the throttle of the engine, over 
grooved pulleys. The cable was 
wound around the last pulley two or 
three times and a weight was attached 
to the loose end, to counterbalance the 
barrel. The device is said to have 
worked perfectly, the engine speeding 
up when the water level rose and slow- 
ing down when it fell. 
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BELT TRANSMISSION 
AROUND A CORNER 


A belt transmission that turns a 
corner is shown in the accompanying 
illustration. It connects up two shafts 
which are set a considerable distance 


GREAT BRITAIN ORGANIZES 
AIR NAVY 


Great Britain, at last realizing that 
an efficient navy of the air is no less 
urgent in her case than in that of the 
other great military and naval powers 
of Europe, has commenced 


the organization of an aero- 
nautic service on compre- 
hensive lines. With the is- 
suing of a “\White-Paper” 
from the War Office re- 
cently, the “Royal Flying 
Corps” takes its place defi- 
nitely as a fighting arm. 
Not only is a reserve of 
flying men, which may be 
drawn on in an emergency, 
to be provided, but a force 
of “regulars” is to be or- 
ganized. Aerodromes, land- 


ing places and sheds are to 


Interesting Belt Transmission between Two Shafts Set at Almost be constructed at intervals 


Right Angles and at Different Elevations from the Floor 


apart at different elevations from the 
floor and at practically right angles to 
each other. It is claimed that a mini- 
mum obstruction of space and the free 
use of the doorway are thus obtained. 
The lattice work guard around one of 
the pulleys and the iron brackets 
driven into the wall near the other 
pulley are safety provisions designed 
to catch the belt should it break, 


LOSS OF QUEUES CAUSES 
DEMAND FOR HATS 


The wholesale cutting off of queues, 
which was a consequence of the revo- 
lution in China, cooled the heads, at 
least in a literal sense, of the Chinese 
to such a degree that there arose an 
enormous and unprecedented demand 
for head covering. The native hat in- 
dustry, being but little developed, was 
unable to keep up with the demand 
made by the shears, and Japan, where 
the industry is flourishing, was flooded 
with orders. The Japanese factories 
have been working night and day for 
months to fill the unexpected need of 
the new republicans, 


throughout the country, 
converting England into one vast air- 
way system with fixed stations; under 
the auspices of the government, a 
school is to be opened on Salisbury 
Plain, and 37 aeroplanes have already 
been ordered. 

The air navy, as initially planned, 
will consist of 364 men, seven air 
squadrons, each squadron comprising 
12 aeroplanes; one airship squadron, 
and one kite squadron. 

The course of the Salisbury Plain 
School will include progressive instruc- 
tion in the art of flying; instruction in 
the general principles of mechanics and 
the construction of engines and aero- 
planes; instruction in meteorology; 
training in observation from the air; 
instruction in navigation and flying 
by compass; training in cross-country 
flights; photography from aeroplanes ; 
signaling by all methods, and instruc- 
tion in types of warships of all nations. 

A frank admission of inferiority is 
included in the government’s  an- 
nouncement of the organization of the 
air corps. “The government has been 
impressed by the state of aerial naviga- 
tion in this country, compared with 
the progress made by other great naval 
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and military powers. The efficiency 
of the aeroplane for purposes of mili- 
tary reconnoissance has been proved 
both in foreign maneuvers and in 
actual warfare in Tripoli.” 


EIGHT-WHEELED ELECTRIC 
MOTOR TRUCK 


A new type of electric motor truck, 
having eight wheels, each provided 
with an individual motor receiving 
power from a gasoline-electric gen- 
erating plant, and with rear wheels 
that turn automatically with the 


a long series of heavy scientific inves- 
tigations. 

The Navy Department found itself 
possessed of agot of old brown powder 
at the Indian Head factory, down the 
Potomac River, a short distance from 
Washington. It was of a kind that 
was used several years ago and made 
a lot of smoke. It is known as “cocoa 
powder” because of its color and also 
because in its manufacture shredded 
cocoanut husk was used as a binder. 

The navy people tried to trade it 
off to a big South American firm for 
nitrate to be used in making the new 


An Exceptionally Large Gasoline- Electric Truck Having Eight Steering and Drive Wheels. 
E 


ach Wheel Has Its Own Motor, L 


front wheels in steering, has been de- 
signed by a Minneapolis, Minn., in- 
ventor. The motor for each wheel is 
located on the steering knuckle so that 
it swings with the wheel, thus doing 
away with the necessity of the univer- 
sal joint and differential gear. 


GUNPOWDER USED AS 
FERTILIZER 


Gunpowder for raising crops is the 
latest thing under test in Washington, 
two great arms of the government, the 
Navy Department and the Department 
of Agriculture, being interested in the 
experiment. It all came about quite 
accidentally and was not the result of 


ocated on the Steering Knuckle 


smokeless powder, but the Chilean im- 
porters could not see it even though 
revolutions in that part of the world 
are not infrequent and most any kind 
of powder will serve for a_ hastily 
hatched uprising. A_ bright young 
naval officer determined to get rid of 
the powder. There was a million and 
a half pounds of it on hand and it con- 
tained about 80 per cent potassium 
nitrate, a most valuable fertilizer con- 
stituent, 

The officer went to the Department 
of Agriculture and offered them the 
explosive. The scientists there said 


that theoretically such powder was a 
good fertilizer, but that they really did 
not care to try it at their experiment 
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farms, powder being decidedly out of 
their peaceful line of business. How- 
ever, they were deeply interested and 
would like to see some of it tried on 
crops, suggesting Indian Head and 
some of the army posts as the most 
appropriate places for the trials. 

So the navy folk mixed up a lot of 

the stuff with Potomac River water, 
fresh from the end of the wharf at 
Indian Head, and saturated the truck 
garden which is maintained there for 
the benefit of the officers and their 
families. The results were astonish- 
ing according to the Indian Head 
people. They grew vegetables which 
they declare vied in color and perfec- 
tion with the choicest lithographed 
specimens which adorn the seed cata- 
logues. 
_ This year the experiment is being 
tried on a larger scale and with equal 
success on the gardens and lawns at 
Fort Hunt and Fort Washington, two 
of Washington’s defenses down the 
Potomac. \What might happen if of- 
ficers should smoke on the parade 
grounds treated with the powder solu- 
tion can only be guessed, but no one 
seems to be worrying about it. Mean- 
while the conservative Agricultural 
Department looks on and applauds, but 
so far there has been no requisition on 
Indian Head for old powder for the 
experiment stations. 


AIR-COOLED SPARK PLUGS 


A spark plug described as “air 
cooled” has recently been placed on 
the market in Germany. Although dif- 
fering little from the conventional pat- 


Air-Cooled Spark Plug Being Marketed in Germany 


tern, this plug incorporates a distinct 
innovation, the central metal spindle, 
which carries the current to the interior 
of the cylinder, being bored for about 
three-quarters of its length, while at 


the point where the hole terminates are 
two small perforations which extend 
to the outside. These small holes pro- 
vide an escape for the air which is 
drawn through the spindle. A check 
valve, housed in the brass cap of the 
plug, permits the free ingress of a cer- 
tain amount of air on the suction 
stroke of the motor, but closes tightly 
to prevent the escape of gas during the 
working stroke. It is claimed that the 
air so admitted maintains the plug at a 
temperature considerably below that 
of the ordinary plug. 


BUILDING STONE MADE OF 
BLAST-FURNACE SLAG 


An industry now assuming consid- 
erable importance in Germany is the 
manufacture of building stone from 
blast-furnace slag. According to The 
Engineer, London, the process is not 
patented, and is very simple in details. 
Practically all blast-furnace slag is 
suitable for stone making, but it must 
be in a granulated state, being unsuit- 
able after it has been allowed to 
harden, All attempts to utilize slag 
that has been crushed or ground, after 
having been once hardened, have failed 
to produce a good solid stone. 

In the process here referred to, the 
slag is granulated by the addition of 
water as it flows hot from the furnace. 
The granulated slag is then, after be- 
ing thoroughly mixed with the re- 
quired proportion of lime, allowed to 
stand one hour before being put 
through the forming press. After 
being pressed the stones are slacked 
in the open air, and, after three or four 
weeks, according to the weather, they 
are ready for use. Under low tempera- 
ture they harden slowly, and if sub- 
jected to frost before thoroughly hard- 
ening, they crumble and are ruined. 
Otherwise, the stones grow constantly 
harder with time. 


Russian laws dealing with false 
weights are so severe that in one prov- 
ince merchants who violate the law are 
prohibited from participating in any 
kind of trade, 
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TRIPLEX COMPOUND 
LOCOMOTIVE 


The design of a locomotive, which 
is practically an ordinary Mallet with 
working tender, but instead of having 
the high and low-pressure cylinders of 
different size, has a pair of high-pres- 


HEAT PROTECTION FOR 
ELECTRIC FLATIRON 


A new type of electric iron, designed 
especially to meet the severe condi- 
tions which obtain in laundries and 
dry-cleaning shops, is shown in the 
drawing. It is fitted with a special at- 
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A Proposed Triplex 


sure cylinders attached to the frames 
connected with the back part of the 
boiler, and two pairs of low-pressure 
cylinders, one in front and one at the 
rear of the tender, all the cylinders be- 
ing of the same size, is shown in the 
accompanying illustration. With this 
arrangement a compounding ratio of 
two to one is obtained, and it is found 
that, with but a slight increase in the 
weight and cost, and without any in- 
crease in length, about 50 per cent 
more tractive effort is obtained, the 
working tender being so arranged that, 
with only 25 per cent of fuel and water 
remaining, there will be sufficient 
weight to give the full adhesion. The 
weight of such a tender with a 25-per- 
cent load would be over 100,000 Ib. 

The horizontal pipe with a ball joint 
in the cylinder saddle, which takes the 
exhaust from the high-pressure cylin- 
ders, has, according to the Railway Ga- 
zette, given practically no trouble in 
Mallets now in service, and this is 
simply duplicated in the rear of the 
new’ design by making a pocket with 
a ball joint in the footplate and taking 
the exhaust steam from the high-pres- 
sure cylinders back to this footplate, as 
well as forward to the front cylinders. 
The object of placing the cylinders on 
the tender at the rear end, is to make 
the swivel pipe, which has the ball 
joint in the footplate and which cor- 
responds to the receiver pipe, connect- 
ing the high and low-pressure cylin- 
ders at the front of the engine, of suit- 
able length. 


Compound Locomotive 


tachment arranged in such a manner 
that the combustible insulating cover- 
ing of the flexible lead is protected at 
the points likely to become so hot that 
the insulation may be damaged. The 
two wires leading from the heating ele- 
ment A are brought into a porcelain 
connector, B, which consists of two 
solid-brass terminals imbedded in por- 
celain, the wires being held in position 
by setscrews, without soldering. These 
terminals are connected at the top by 
two copper wires, which are carried in 
iron tubing and are insulated by being 


The Exterior of the 
Iron and a Section 
Diagram Showing 
the Protective 

Device 


threaded through small pieces of por- 


celain, C. These pieces of porcelain 
abut closely together, so that there is 
no possibility of the two leads acci- 
dentally becoming short-circuited. The 
two copper wires terminate in a second 
connector, D, to which the flexible 
lead E is attached, 
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CALCULATING THE CIRCUMFERENCE 
OF THE UNIVERSE 
By FOREST RAY MOULTON 


The diameter of the part of the phys- 
ical universe which has been pene- 
trated by the most powerful telescopes 
of modern times is about the distance 
light travels in 10,000 years. Now 
light travels 186,330 miles per second, 
there are 86,400 seconds in a day, and 
there are 36514, days in a year. If 
the diameter of the universe were ex; 
actly known, would mathematicians 
be able to compute its circumference 
with an accuracy meeting all require- 
ments? For example, could they com- 
pute it within 1/100,000th of an inch, 
so that the error in their results could 
not be detected with the most power- 
ful microscopes in existence? 

The approximate length of the cir- 
cumference of a circle is obtained by 
multiplying its diameter by 3 1/7. This 
result is a little larger than the true 
value. A more nearly correct result 
is obtained by multiplying the diam- 
eter by 3.1416. While this result is 
exact enough for most engineering and 
other practical problems, the error 
would be important in computing the 
circumference of the universe. A still 
more nearly correct value of the mul- 
tiplier is 3.14159265, which is accurate 
enough for all ordinary scientific pur- 
poses of the present time, but the re- 
results are not absolutely correct. 

One may ask, then, what number 
should be used in order to get the ex- 
act circumference when the diameter 
is given. Mathematicians have proved 
that, unfortunately, the exact number 
can not be expressed by a finite num- 
ber of figures, either as a decimal or 
as an ordinary fraction. If the num- 
ber were expressible as an ordinary 
fraction, then, when it is reduced to 
the decimal form, it would be found 
that the same figures repeat them- 
selves in the same order over and over 
again. For instance, if the number 
were 31/7, in the decimal form it 
would be written 3.142857, where the 
omitted part consists of the figures 


142857 repeated over and over indefi- 
nitely. In a similar manner, every 
other number which can be expressed 
as an ordinary fraction goes into a 
decimal which contains a similar cycle, 
generally of fewer figures. The num- 
ber 1/5 goes into a decimal whose re- 
peating cycle is simply 0. Now, the 
number to be used to compute exactly 
the circumference of a circle cannot be 
expressed as an ordinary fraction or 
as a decimal which repeats in the man- 
ner indicated. Such numbers are called 
by mathematicians “transcendental 
numbers,” and must be computed in 
detail as far as they are desired. 

The number which must be used in 
finding the circumference of a circle 
from its diameter has been the object 
of much attention on the part of mathe- 
maticians and computers. It has been 
most exactly determined by W. Shanks, 
an Englishman, who computed it to 
707 decimal places. This is not only 
far beyond the actual requirements of 
all science at the present time, but it 
seems certain that it will always re- 
main so; for, it is found that if it were 
known only to 30 decimal places, the 
circumference of the universe could be 
computed with an accuracy so great 
that the error could not be detected 
with a microscope. Not only has the 
number been computed quite far 
enough, but mathematicians have 
wasted an enormous amount of time 
in getting the last 677 places. 


CHeadless safety matches have been 
manufactured for some time by a 
Danish match concern. One end of 
the little sticks of wood are dipped into 
a solution of chemicals for half a min- 
ute and then into water for a quarter 
of a minute. Like other safety 
matches, they cannot be ignited by 
friction in any way except against a 
specially prepared surface. The pre- 
pared end of the match is distinguished 
by being colored. 
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AN ELEVATING DEVICE FOR 
UNLOADING CARS 


A car especially designed to elevate 
and dump cars loaded with coal, gravel, 
and like materials, is being used in 
Germany. It comprises a flatcar of 
especially strong construction, on 
which is mounted a turntable bearing 
rails. This turntable is capable of 
being swung completely around and 
can be tipped to an angle of 45 deg. 
Normally it is inclined at an angle of 
30 deg., so as to form an unbroken line 


A Car for Eievating and Unloading Gondola Cars 


with the approaches on which the cars 
are drawn onto the turntable for un- 
loading and are run from it after the 


operation. Cables, driven by a motor, 
draw a car at a time onto the turntable, 
the turntable is given a quarter turn, 


A Car Inclined by the Elevator and Discharging 
Its Loa 


its inclination is increased from 30 to 
45 deg., and the load is allowed to dis- 
charge from the end of the car. Then 
the turntable is lowered again to the 
30-deg. inclination, turned another 
quarter-revolution, and the empty car 
run off the table on a second set of ap- 
proach rails, The operation of the 
turntable is executed by means of a 
second motor, 

The idea is to provide each long coal 
train with an unloading device. It will 
elevate and unload six to eight cars an 
hour with ease. 


PUMP DESIGNED SPECIALLY FOR SEWAGE 


One of the greatest difficulties en- 
countered in pumping sewage arises 
from the fact that great quantities of 
solid matter findtheir way into drain- 


ever, a pump has been invented by an 
English engineer, which, it is claimed, 
will handle unscreened sewage of a 
consistency that would choke any 

other type of pump. It is a 


A Pump Capable of Special form of centrifugal 


Handling Sewage 
Containing Matter 


pump described as “an 


Which WouldChoke eater of solids.” It is 


Ordinary Pumps 


age systems, this matter often being of 
such nature as to interfere with the 
working of the ordinary reciprocating 
and centrifugal pumps. Recently, how- 


claimed to have an ef- 
ficiency approximating 
that of the ordinary cen- 
trifugal pump. From the 
illustration it may be seen 
that the pump consists of 
a centrifugal with a conical 
impeller, the discharge be- 
ing from a_ whirlpool 
chamber of gradually in- 
creasing size, as is usual. The im- 
peller is provided with a number of 
spiral blades running out of the top 
of the cone, and is carried on a hor- 
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izontal shaft provided with a long 
bearing, and also with the necessary 
thrust bearing. Unlike the outflow 
from the ordinary centrifugal, the fluid 


LETTERS STAMPED WITH INK 
INSTEAD OF STAMPS 
The latest type of slot machine for 


stamping letters to be tried in London 
does not stick the ordinary postage 


An English Postage Slot Machine Which Stamps a 
Letter with Ink Instead of Sticking the Usual 
Postage Stamp Upon It 

stamp on the letter but stamps the let- 

ter in the same manner as the stamp- 

ing machines used in a postoffice to 
cancel stamps. That is, when the 
sender inserts his letter in the machine, 
and places a penny in the slot, the en- 
velope is impressed with a circle of 
red bearing the words “London, 1d. 

[one penny] postage paid,” and also 

with the numerals designating the sec- 

tion of London in which the letter was 
stamped. 


(The river Amazon, according to the 
United States Geological Survey, car- 
ries to the Atlantic Ocean 618,000,000 
tons of solution and sediment, traces of 
which can be observed 100 miles from 
land. 


forced through the pump does not 
leave the impeller at right angles to the 
spindle, but in a direction correspond- 
ing to the taper of the conical impeller. 


NEW GERMAN CANAL 
PROPOSED 


A number of the Chambers of Com- 
merce and influential manufacturers 
of Germany are advocating the con- 
struction of a canal through Ger- 
man territory from the Rhine to a 
German port on the North Sea. The 
commission which has been intrusted 
with the negotiations and plans pro- 
poses that the canal start from the 
Rhine at Wesel, thence run in a north- 
erly direction between the Netherlands 
frontier and the river Ems and finally 
join this river opposite the town of 
Leer, a few miles from the mouth. 
The length of such a canal would be 
about 120 miles. In addition to the 
great advantage to German shipping 
and the immense strategical value, the 
canal would also facilitate the cultiva- 
tion of the fens through which it 
would pass. 


ABSORPTION BY GLASS IN 
X-RAY PHOTOGRAPHY 


One of the chief reasons why X-ray 
photographs have poorly defined out- 
lines is that the glass ordinarily used 
in X-ray apparatus absorbs as high as 
52 to 70 per cent of the rays, accord- 
ing to its thickness. Sir J. J. Thomson, 
the noted British scientist, has ad- 
vanced the theory that the absorption 
is directly proportional to the atomic 
weights of the substances entering 
into the composition of the glass. 
Working upon this basis, German 
chemists have now produced a glass 
which absorbs only 10 to 15 per cent 
of the X-rays, scarcely becomes heated 
or fluorescent, and produces no sec- 
ondary rays. The X-ray photographs 
taken with apparatus in which tubes 
of this glass were used, are said to be 
very clear and distinct. Also, much 
shorter exposures are needed, 
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Loading Grain into Cars by Means of a Portable Elevator 


PORTABLE GRAIN-LOADING 
ELEVATOR 


Several portable grain-loading ele- 
vators, which may be operated by an 
electric motor or by a gasoline engine, 
are being used with considerable suc- 
cess by the Northern Illinois Electric 
Railway, which devotes special atten- 
tion to the handling of grain on its line 
extending through the famous corn- 
belt of Illinois. Regulation steam-road 
freight cars, operated on the electric 
line, are placed on sidings, located at 
frequent intervals, and the farmers 
bring the grain to them in wagons. 

The first of the elevators used was 
driven by a gasoline engine, but the 
lately installed similar machines are 
operated by electric motors, taking 
current from the trolley wire. The 
grain wagons are tilted in the manner 
shown, and the load feeds into the re- 
ceiving box of the elevator. A wagon- 
load of grain can be transferred into a 
car in 10 min, 


CA traveler recently returned from 
China states he was astounded to learn 
that people in the interior who can 
speak no language but Chinese are yet 
thoroughly familiar with the life and 
work of George Washington, excellent 
biographies and reviews of his achieve- 
ments having been published in 
Chinese, 


THIEF-PROOF RACK FOR 
TOOLS 


A stand tool rack provided with a 
means for preventing the mysterious 
disappearance of shop tools is shown 
in the accompanying drawing. The 
larger tools are held in the circular 
rack by dropping the handles through 
the slots, and in the center is a shal- 


O 


A Tool Rack Provided with a Top Which is Padlocked 
Over the Heads of the Tools to Prevent Their 
Removal 


low tray for smaller tools. The tools 


are locked in place by swinging a large 
circular steel cover over them and pad- 
locking it. 
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PART X-—Hinges 


HE making of arts-and-crafts fur- 
niture is now an important item 


T 


in all manual train- 
ing courses, and is 
probably one of the 
most popular of 
handicrafts among 
amateurs in general. 
This class of furni- 
ture demands a dis- 
tinctive st y le of 
hardware. In fact, 
in the absence of the 
usual machine-made 
ornaments, the hard- 
ware is about the 
only added decora- 
tive feature. 

The accompanying 


illustrations may serve to point out 


what can be done 


METAL WORK AND ETCHING 


By JOHN D. ADAMS 


Hinge Patterns and Stages of Construction 


in the way of swinging half. 


and Drawer Pulls 


hinges—either real or imitation. 


The 
latter, used in connection .with butt 


hinges, are merely 
plates of brass or 
copper appropriately 
shaped and attached 


with large-headed 
nails, In making 


the real hinge, we 
must first make an 
accurate full-size 
drawing, showing 
the pattern and the 
projecting lugs as in 
the working draw- 
ing. As a rule, 
three of these are in- 
tegral with the sta- 
tionary portion, and 


the remaining two form a part of the 


Artistic Designs for Hinges 
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With thin metal, say, No. 20 gauge, 
the piece may be cut out with the tin 
snips, but for 
the heavier gauges 
the saw must be 
used. Where por- 
tions are to be cut 
from the interior, 
a hole must first 
be drilled so that 
the saw blade can 
be inserted. <A 
short piece of 
board, 3 in. wide, 
with a notch in 
the end, should be 
nailed or clamped 
to the bench, so 
as to overhang 
about 4 or 5 in. 
This will prove a 
great convenience 
when sawing, as 
it will firmly sup- 
port the metal 
while the saw is 
moved up and 
down through the 
slot. Place’ the 
saw in the frame 
so as to cut on the down stroke. On 
the larger hinges and where the shape 
will permit, the edges should be bent 
over slightly with the hammer, so as 
to give the appearance of thickness. 
When the projecting lugs are all 
fled up square and properly fitted, 
the bending should be done. The vari- 


ous stages are indicated 
in the drawing. After 
stage two  has_ been 


reached, a straight wire 
nail should be inserted 
and the piece hammered 


closely around it. Some 
further filing will then 


be necessary in order to 
get the two sides to fit 
properly together, This 
accomplished, however, 
nothing more remains 
than to fit in the pin and 
trim off its ends, which 
should then be slightly 
prevent it from falling out. 


burred to 
The wire 


Designs for Drawer Pulls 


Cross-Sections Showing Construc- 
tion of Drawer Pulls 


nail used in forming the lugs may serve 
as a pin, provided it is perfectly 
straight and the 
head is cut off. 
The etching 
process is rarely 
applied to hinges, 
but the several 
coloring solutions, 
heretofore 
described, may be 
applied according 
to the effect de- 
sired, Plain lemon 
brass and  ham- 
mered copper are 
popular finishes. 
Lacquer is used 
in all 


cases, 
Drawer Pulls 

There 
ably no 
within the scope 
of home _ metal 
work, in the mak- 
ing of which the 
efforts of the ama- 
teur show up to 
better advantage 
case of arts-and-crafts 
drawer pulls. From the illustration of 
nine specimens some idea may be 
gained of the variety obtainable; and, 
as both brass and copper are available, 
and these in various finishes, the ar- 
tistic possibilities will be evident. <A 
piece of mission furniture of pleasing 
design, though made by 
an amateur and from pine 
lumber, will, when prop- 
erly stained and fitted 
with this handmade hard- 
ware, present an attract- 
ive appearance. 

The gauge of the metal 
may be about No. 16 for 
average sizes. When it 
is desired to keep the 
piece perfectly flat, all 
the cutting should be 


is prob- 
article 


than in the 


done with the metal saw. 
Interior openings require 
the drilling of a hole for the insertion 
of the saw blade, the end of which is 
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then reconnected to its frame. The 
handles are of brass or copper rod, bent 
over wood and using a wooden mallet, 
so as to avoid marring them. These 
are connected to the plate by either of 
three methods, as shown. In _ the 
first method, the metal strip is first 
snugly bent around the handle and 
then the two ends are inserted into the 
small rectangular opening in the plate, 
where the ends are bent over and ham- 
mered flat. In the second method, a 


plain riveted strap is used. In the 
third, the strap is closely fitted around 
the handle and the two ends spread 
apart and drilled for the rivets. Where 
the size and pattern permit, the edges 
of the plate are to be beveled over 
with the mallet so as to give the plate 
the appearance of having considerable 
thickness. If the pulls are to be used 
in connection with the hinges previ- 
ously described, the finish and metal 
should, of course, be the same. 


ELECTRIC WAX MELTER 
AND DROPPER 


An electric device for melting and 
dropping the wax used in sealing let- 
ters or packages is being marketed by 
an electrical concern in Buffalo, N. Y. 


Wax Melter and Dropper for Putting Seals on Letters 
and Packages 


It is designed especially for banks, ex- 
press offices and shippers of large 
numbers of packages that require a 
wax seal, and is much cleaner and 
quicker than the old methods. 


COATING IRON PIPES WITH 
LEAD 


An. English inventor has developed 
a new and cheap process by means of 
which a coating of lead of any thick- 
ness desired may be applied to iron. 
The weight of lead deposited can be 
varied from a fraction of an ounce 
to any weight up to several pounds 
per foot of surface. His process en- 
ables the coating to be applied to a 
variety of purposes, such as the lining 
of iron pipes, inside, outside, or both, 
used for the conveyance of corrosive 


liquids; the lining of pumps, chemical 
vessels, etc. 

Hitherto the coating of iron and 
steel surfaces with lead has been al- 
most exclusively confined to the pro- 
duction of terneplate, as the thickness 
of lead which could be applied was 
within narrow limits. 


COALING BARGE MIXES THE 
COAL AUTOMATICALLY 
Economy in the steamship consump- 
tion of coal often requires that two 
kinds of coal be mixed in a certain 
fixed proportion, and to expedite coal- 
ing under such requirements a con- 
cern in Liverpool, England, has con- 
structed several automatic coaling 
barges which mix two classes of coal 
in different proportions as required. 
In these barges an endless chain of 
buckets runs over and under the coal 
compartments, receiving coal as théy 
pass under the compartments. The 
doors in the bottom of the compart- 
ments through which the coal drops 
into the buckets can be opened or shut 
instantaneously by operation from the 
deck, The coal undergoes an auto- 
matic mixing process in its progress 
through the compartments to the 
doors, and then the mixing process is 
made complete as the coal from the 
buckets passes through the chutes into 

a steamship’s bunkers. 


€ The long-distance balloon record 
has been awarded by the Aero Club of 
France to Emile Dubonnet, for a flight 
of 1,214 miles. 
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The Wonders of Light 


By J. GORDON OGDEN, Ph. D. 


V — Vision 


This is the fifth of a series of articles by the author of “Heat” and “The Kingdom of Dust,” which have appeared 
in this Magazine. Dr. Ogden is professor of physics in the Fifth Avenue High School, Pittsburg, Pa. 


IKE every other function of the 
higher organisms, vision is a pro- 
When we study the 
complicated parts and highly special- 
ized mechanism of the human eye, we 


duct of evolution. 


have only to turn to 
the seeing apparatus 
of the lower animals 
to perceive the begin- 
nings of structures 
that reach their high- 
est development in 
“the heir of all the 
ages, in the foremost 
files of time.” 

Life existed on this 
planet for myriads of 
centuries in total 
blindness. Formless 
masses of protoplasm 
in the slimy ooze of 
ancient oceans moved to 
and fro on the ocean bot- 
tom, without a vestige of 
an organ of vision. As 
we go down the steps of 
animal life as we know it 
to-day, one by one the 
marvelous differentiation, 
or setting apart, of cer- 
tain portions of the organ- 
ism for the purpose of 
vision disappear. Finally, 
in the very lowest forms 
of life, in the remotest 
and deepest subcellar of 


According to the Theory of Mosaic 
Vision, Each of the Visual Rods in 
the Retina of the Eye Takes Up a 
Part of the Object Which We See, 
the Whole Being Blended Together 


An Enlarged View of the Engrav- 
ing of the Eye Shown Aoove. 
Dots cannot be Seen in Top 
View, but are Very Plain in 
Lower. This is a Fine Ilus- 
tration of the Mosaic Theory 


creation, down at the bottom of the 
steps, we come to those curious begin- 
nings of life—mere splotches of proto- 
plasm, barely within the confines of 
living matter, and absolutely without 


visual apparatus. At 
least, the highest 
powers of the micro- 
scope fail to reveal 
anything of the kind. 

for ages the beat- 
ing of light waves 
upon these primitive 
smears of life had no 
effect other than that 
of, possibly, a slight 
stimulation on the 
rudimentary nervous 
system. Finally, 
through all the zxons 
of time that our earth 
has been in existence, this 
constant pounding on the 
closed doors of sense per- 
ception had its effect. The 
first eye to open could 
hardly be called an eye. A 
tiny speck of pigment ap- 
peared whose special 
function seemed to be 
that of responding to the 
incessant summons of the 
light waves. In Euglena, 
Fig. 1, a microscopic ani- 
mal that gives a greenish 
color to the pools of water 
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that it inhabits, appears a tiny “eye 
spot” that seems to be the humble be- 
ginning of an organ designed for 
vision alone, It is the first step on the 
way to the development of a sense that 
gives to the living world the faculty 
of sight. 

No one knows how many ages, how 
many cycles of time, elapsed before 
the human eye with its marvelous 
lens and magic retina made possible 
the glories of the rainbow, the 
wondrous colors of a sun- 
set, and all the other 


beautiful phenomena at- 
tendant upon the tiny 
ether waves known as 
light. 


It is quite probable that 
all eyeless animals have 
the power of distinguish- 
ing light from darkness. 
The maggots from which \ 
the common housefly 
originates will wriggle 
away from light and seek 
refuge in the darkest 
crannies, The hydra 


| : 
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Fig. 1— Euglena, Microscopic 
Animal with “ Eye Spot” 


highly magnified portion of the same 
stalk, showing the cones, spindles, and 
optic nerve. Each of the paddle- 
shaped crystalline cones is an eye in it- 
self, separated from all the other eyes 
by a dark zone of pigment. These 
cones are not hollow tubes. On the 
contrary, they are solid rods of high re- 
fractive power. As many images are 
borne to the central nervous system of 
the crayfish as there are individual 
visual rods. Does the crayfish, there- 
fore, see multiplied 
images of an_ object? 
When an enemy or friend 
approaches, does it see a 
legion of its acquaint- 
ances, and is its whole 
horizon taken up with 
tiny pictures of its casual 


callers? 
When we consider that 
— / the common ant has 100 


such eyes; the housefly 
8,000, and the dragonfly, 
28,000, the question of 
compound vision is inter- 
esting, to say the least. 


(Fig. 2), a tiny, green or 
yellow, fresh-water polyp, 
if placed in a black bottle 
filled with water, will at- 
tach itself to any part of 
the glass where the light 
may filter through. Even 
a plant will turn toward 
the light, as everyone 
knows who has observed 
a potato or geranium 
growing in a cellar win- 
dow, This, however, is 
not vision. <A _ picture- 
forming eye must have a lens in or- 
der that the light rays may be con- 
centrated. Some form of nerve tis- 
sue is also needed in order that the 
light’s tiny quiverings may be per- 
ceived. 

The crayfish, commonly known as 
the “crawfish,” has a wonderfully com- 
plex visual equipment. The two eyes 
possessed by this humble invertebrate, 
are really compound eyes. Figure 3 
represents a vertical section of the eye 
stalk of the crayfish, and Fig. 4, a 


Fig. 2— The Hydra, Low Form 
of Life Turning toward Light 


No wonder that a fly is so 
elusive with its tremen- 
dous battery of eyes, giv- 


ing a range of vision 
through a very wide an- 
gle. 

It is quite likely, as 


demonstrated by Johan- 
nes Miller, that com- 
pound eyes do not play 
the part of simple eyes. 
Each of the 8,000 images 
or pictures formed by the 
facets of a housefly’s eyes 
is not an image of an entire object, but 
only of a part. These parts are fitted 
together in somewhat the same manner 
as the irregular bits of colored glass 
and stone are harmonized into the 
beautiful mosaic pictures of medieval 
Italy. Figure 7 shows very clearly 
the principle of mosaic vision. Only 
a few rays of light from any point on 
an object can reach the optic nerve, 
and these rays must enter perpendic- 
ularly to the cornea. Hence, there is 
little or no confusion of images, and 
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each point in an object occupies the 
same relative position in the mosaic 
image thus formed. 

The human eye, Fig. 8, while it ap- 
pears to be quite different from the 
compound eye of the crayfish, has a 
fundamental resemblance to it, as Hux- 
ley has pointed out. In order that we 
may understand what is really a close 
relationship, let us review, briefly, the 
structure of the vertebrate eye, espe- 
cially that of man, 

A human eye is like a 
has a lens to gather the 
light rays to a focus, It 
has an adjustable screen, 
or iris, for regulating the 
amount of light that shall 


camera. It 


a 
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the human eye, although it is but one- 
eightieth of an inch in thickness, is 
made up of 10 distinct layers, each of 
which has some distinct function in the 
business of the eye—that of receiving 
the a4ays of light, permitting them to 
make certain, probably, chemical 
changes, and transmitting the effect to 
the brain. 

While physiologists are not of one 
accord as to the effect of light waves 
upon the retina, it is generally admitted 
that the ninth layer, which is made up 
of rods and cones, has a 
most important part in 
the mechanics of vision. 
The retina is really a net- 
work of almost immeas- 


enter. It has a sensitive g urably small branches of 
film affected by the phys- the optic nerve. It is 
ical or chemical action of made up of delicate nerve 
the light. Like the cam- fibers, numbering no less 
era and all other optical than 800,000, For each 
instruments, its interior fiber there are seven 
is dark and lined with Fig. 3 (Upper View) — Megnifes cones, 100 rods, and seven 
black, in order that there Vertical Section of Eye Stalk pigment cells. Let the 


: f Crayfish 
may be no unwanted in- ° Crayfish 


ternal reflections with 
consequent multiplied im- 
ages. Again, unlike the cam- 


Fig.4 (Lower View)—Highly Mag- 
nified Portion of Same Stalk, 
Showing Cones and Spindles 


reader multiply the num- 
bers of fibers, cones, rods, 


era, the eye does not depend 
upon the lens alone for its light 
concentration, for the thin, 
transparent skin which covers 
the pupil, and is known as the 
cornea, has also the power of \| 
refraction. Furthermore, two \ 
fluids in the eye the 
front, known aqueous 
humor, and one in the main 


one in 
as the 


fully 


and pigment cells, and 
call to mind that this myriad 
of complex structures are 


packed into a space less than 
one-fivehundredth part of an 
inch in thickness, and he will 
gain some idea of the wonder- 
intricate construction of 
the apparatus which serves 
the priceless gift of sight. 

To gain a better conception 


chamber, known as the vit- 
reous humor and occupying about four- 
fifths of the bulk of the eye, have like- 
wise’ the power of bending the light 
rays that pass through them. All of 
these refractive media work in con- 
junction, with each other and with the 
various muscles and nerves, to produce 
a sharp, clean-cut image upon the 
retina, 

The retina, shown in cross section in 
Fig. 9, is, perhaps, the most compli- 
cated, the most marvelous, of all of 
nature’s handiwork. It is the apex of 
the pyramid of creation. The retina of 


of the rods and cones, and 
their functions, let us quote 
from Professor Bidwell, an English 
scientist of note: “Imagine a small 


portion of the inner surface of the eye- 
ball, one-tenth of an inch square, to 
be magnified 2,000 diameters (four mil- 
lion times), and let the enlarged area 
be represented by a floor of a room, 17 
ft. square. Procure a quantity of cedar 
pencils, and set them on the floor in 
an upright position and very close to 
one another It will be found that the 
number of pencils required to fill the 
space will be about half a million. To 


make the analogy more complete, let 
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some of the pencils be sharpened to a 
long tapering point at their lower ends, 
the greater number remaining uncut, 
just as received from the manufactur- 
ers, Neglecting details, which may be 
regarded as immate- 


into electrical energy, and that the 
visual stimulus is electrical. Others 
believe in the photo-mechanical theory, 
according to which the pigmented cells 
in the retina, forced out of their shape 
and volume by the 


rial for our present 
purpose, we may con- 
sider the uncut points . 
as representing, upon J 


an enormously mag- 


nified scale, the rods _ 


P mechanical action of 

/ light, press upon the 

Lf rods and cones, thus 
producing a_ stimula- 

tion, 

The most probable 


of the retina, and the 
pointed 
cones. The flat upper 
ends of the pen- 


ones the  Fig.5—Magnified View of Section of Simple that which 
: Eye of Jellyfish 


theory, however, is 
is known 
as the photo-chemical. 
According to this 


cils may be paint- 
ed in different uni- 
form colors, and 
arranged so as to 
form a large pic- 
ture in mosaic; if 
this is looked at 
from such a dis- 


theory the light 
waves produce a 
chemical change 
in the rods and 
cones, causing im- 
pulses which 
ascend the optic 
nerve to the brain. 


tance that its im- 


There is, in the 


age is a tenth of Fig. 6—Eye Stalks of a Decapod. The Compound Eye retina, a peculiar 


an inch square 
(which will be the 


on the Right has been Lost, and in Its Place the 
Animal has Regenerated an Antenna— After Herbst substance known 


as rhodopsin or 


case when the picture is about 
40 yd, away), all possibility 
of distinguishing the separate 
elements which comprise it 
will be lost, and the picture 
will seem to be a perfectly 
continuous one, ~ Although 
the light which enters the eye 
cannot reach the rods and 
cones until it has traversed 
all the other layers of the 
retina, yet these intervening 
layers, being transparent, of- 
fer little obstruction to its 
passage, and it can hardly be 
doubted that the rods and 
cones are the special organs 
upon which light exerts its ac- 


“visual purple.” It bleaches 
under the influence of strong 
light, but is regenerated quite 
rapidly. Boll, its discoverer, 
claimed that this vision pur- 
ple furnishes absolute proof 
of the photo-chemical theory 
of vision. The elaborate re- 
searches of Kthne have 
weakened this belief consider- 
ably. The function of the 
purple seems to be that of 
rendering the eye sensitive to 
very faint light. All nocturnal 
animals, with the exception 
of the bat, possess this pe- 
culiar compound to a marked 
degree. 


tion, the picture focused 
upon their ends being in 
truth an exceedingly fine 


Fig.7—Diagram Show- 
ing the Theory of Mosaic Vision. 
Practically Only One Ray of Light 
from Any Point may Enter the 


T photo-chemical 
function of the purple is 


mosaic.” 

There are various theories concern- 
ing what takes place when the ether 
waves enter the rods and cones. Some 
scientists hold the opinion that the en- 
ergy of the light waves is transformed 


to be Hollow Tubes 


Visual Rods, Which are Supposed Shown in Fig. 10. If the 


strong light from a barred 
window is permitted to fall upon the 
retina of a rabbit, the eye quickly re- 
moved, and the retina “fixed” with a 
solution of alum, the purple will show 
the barred effect portrayed in the il- 
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lustration, a permanent 


the center of the 


“photogram.” 
In the center of the retina, quite near 
to the optic axis, is the “yellow spot,” 
the most sensitive area of the eye. In 


results of compromises whereby the 
best average results are obtained. 

An exposition of a few of these de- 
fects may 


not be uninteresting. For 
example, no hu- 


“yellow 
the rods are 
absent. About a 
tenth of an inch 
from this point, 
the optic nerve 
enters the eye, 
and the retina is 
incomplete in this 
area, forming 
what is known as 


man eye has any 
adequate means 
for the proper cor- 
rection of what is 
known as “chro- 
matic aberration” 
or, in plain lan- 
guage, it lacks the 
power of bringing 
all colors to the 
same focus. Were 


the “blind spot.” 
Figure 11 affords 
an opportunity of 
demonstrating the existence 
of the “blind spot,” if the di- 
rections under the illustration 
are faithfully obeyed. 

Man’s eye is an improve- 
ment upon those of the lower 
forms of animal life, but it is 
by no means a new thing un- 
der the sun. As before noted, 
Huxley has called attention 
to the fact that it is not such 
a far cry from the wonderful 
eye of man to the equally 
wonderful eye of the crayfish. 

It is quite likely that the 
human eye is at present in a 
transitional stage of develop- 
ment; otherwise it would be 
difficult to account for its 
many defects as an optical 
instrument, unless we 


choose to regard these defects as the 


Fig.8— The Human Eye, Normal Vision, Showing All 
the Important Parts 


Fig.9—Cross Section of Human the 
Retina. Note Rods and Cones 
in the Upper Layer 


the eye corrected 
for this defect, 
vision would be 
clearer. One would not see 
the violet haze around the 
opal globes of the are light in 
the streets. A red spot upon 
a violet ground would not ap- 
pear to be raised above the 
surface, nor would a_ violet 
spot upon a red ground ap- 
pear to be depressed, if the 
eye brought all the colors to 
the same focus. A room that 
is papered or painted a blue- 
violet color appears to be 
larger than when its coloring 
is red, This is likewise a re- 
sult of chromatic aberration. 

Another defect of the eye is 


known as astigmatism. As 
term is ordinarily 
used, astigmatism is 


caused by an irregularity 


in the curvature of the cornea. The 


Fig. 10—“Photogram,” Showing the Effect 
Produced on the Visual Purple of the 
Retina of a Rabbit, by the Action of a 
Strong Light from a Barred Window 


Fig. 11—The Blind Spot. 
Cross. 


Close the Left Eye. Look Steadily at the 
A Position can be Found, by Moving the Book toward or 
from You, Where the Circle will Disappear. The Image of the Circle 
is Then on the “ 


Blind Spot” 
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Fig. 12—These Lines are All of the Same Fig. 13—Irregular Astigmatism. This Peculiar Effect may be Perceived 


Degree of Blackness. They Do not 
Appear so to an Eye Afflicted with 


of Tinfoil 
Astigmatism 


cornea is shaped more or less like the 
bowl of a spoon, its curvature being 
greater vertically than horizontally. 
As a result the eye is unable to bring 
to a sharp focus all the parts of two 
lines crossing each other at right an- 
gles. One line generally appears to 
be heavy and distinct, while the other 
has a slightly hazy appearance. This 
form of astigmatism as revealed by Fig. 


| 


7 Fig. 14 Fig. 15 
Fig. 14—“ Far Sight,” Due to Flattening of Crystalline 


Lens. The Lower Drawing Shows How This Defect 
inay be Remedied with the Lens of Eyeglasses 


Fig. 15—“ Short Sight,” Due to Extreme Curvature of 
Crystalline Lens. The Lower Drawing Shows How 
This Defect may be Remedied with Convex-Lens 
Eyeglasses 


12 may be corrected by the use of cy- 
lindrical glasses. 

There is another form of astigma- 
tism, however, that cannot be cor- 
rected. It is known as “irregular” 


by Looking at a Light through a Minute Circular Hole in a Piece 


astigmatism, and _ practically every 
man, woman, and child is a victim of 
it. Fortunately, it is not of much im- 
portance and bothers no one, unless it 
is very marked, It is usually due to 
the peculiar construction of the crys- 
talline lens, in that this important part 
of the eye is not of the same density 
throughout, but is made up of a num- 
ber of separate portions of different 
densities, pieced together. In other 
cases it may depend upon irregularities 
in the curvature of the cornea. The 
demonstration of irregular astigmatism 
is a very simple matter. With a fine 
needle, pierce a small, circular hole in 
a bit of tinfoil. Close one eye, and with 
the other, look at a bright light through 
the hole in the foil, keeping the foil 
about ten inches -from the eye. The 
hole will not appear to be circular, but 
jagged and uneven. If you bring the 
foil an inch or two nearer, the hole 
will appear to be star-like in form, as 
shown in Fig. 13. Irregular astigma- 
tism is responsible for the “star-like” 
appearance of the stars in the heavens, 
as with perfect vision, the stars would 
be simply luminous points, devoid of 
the “rays” that appear to emanate from 
them. 

Other defects of vision are the fa- 
miliar “far-sight” and “short-sight.” 
They are generally ascribed to a 
congenital shortening of the whole 
eyeball, in the case of farsighted- 
ness in young people, and an elonga- 
tion of the whole eyeball in myopes. 
Far-sight, in old people, again is 
ascribed to flattening of the lens, 
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caused by hardening and contraction 
thereof; which phenomenon also takes 
place in myopic people, so that the far- 
sighted require convex lenses of in- 
creasing strength, while myopes re- 
quire concave lenses of decreasing 
strength, and sometimes, in old age, 
have to use convex lenses. The appli- 
cation of suitable lenses for the correc- 


tion of these defects is shown in Figs. 
14 and 15. 

Let us hope that in spite of the ob- 
vious misuse of our eyes, and the ten- 
dency to over-light our homes with the 
advent of cheaper and more powerful 
artificial illumination, the coming man 
will take better care of the “windows 
of his soul.” 


Beautiful Plaza Design Planned for New York End of Manhattan Bridge, Connecting New York 
City Proper with Brooklyn 


THE PLAZA PLANNED FOR MANHATTAN’ BRIDGE 


The plan for the Manhattan Bridge 
plaza, New York, is probably the most 
artistic treatment of a bridge entrance 
that has yet been attempted on this 
continent. In Europe such _ plazas 
have been given a great deal of atten- 
tion, but up to the present time, with 
few exceptions, such artistic features 
have been neglected in America. The 
archway is somewhat similar to the 
arch at Porte St. Denis, Paris, and the 
treatment of it suggests the Arc de 
Triomphe. The elliptical effect will re- 
mind those who have been in Rome of 
the colonnade at St. Peter's. 

The details of the plan call for side- 
walks laid out with warm-colored 


mosaics and crossings lined off in sim- 
ilar manner, which will add much to 
the appearance of the plaza. The 
plaza parks are planned to be raised 
above the adjoining streets to a height 
of from 5 to 8 ft., surrounded by 
granite walls with granite balustrades. 
Steps will lead up to the park space at 
several points. The walks 
through the parks to the entrance of 
the bridge will be of bluestone flag- 
ging and the pathways of white peb- 
bles. 

The transportation facilities of the 
plaza were made the subject of much 
study, the architects and the engi- 
neers constantly cooperating. Subway 
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trains coming off the bridge on the 
lower four tracks will pass directly un- 
der the plaza and directly under the 
arch. The surface cars, which are 
shown on the easterly or upstream 
side of the bridge, pass around the 
colonnade to the east and are taken to 
Canal Street. The illustration shows 
the westerly or downstream tracks 


placed on the upper deck devoted to 
elevated-train service. This is merely 
an alternative treatment to show how 
this connection can be made. The orig- 
inal plan showed a terminal building 
here for the Brooklyn surface lines, 
and the plaza has been treated so that 
it will be in harmony with either 
scheme, 


ELECTRIC TRUCK AS STREET- 
LIGHTING DEMONSTRATOR 


That the electric truck can be used 
with success as a demonstrator of 
street electric lighting has been shown 
by the contract department of the elec- 
tric company furnishing Dayton, Ohio, 
with illumination. Also, it puts street 
illumination in the same class as 
commodities that are directly de- 
monstrable. 

Trotwood, Ohio, a little city eight 
miles north of Dayton, became inter- 
ested in electric street lighting, and the 
Dayton company, on learning this, 
planned a demonstration to show the 


Electric Truck Feeding a Street Lamp with Current 
as a Means of Demonstrating Electric Street Light- 
ing to an Ohio Community 


people of the community just how the 
proposed illumination would look. A 
standard 60-cp., 75-watt series tung- 
sten lamp was hung from a corner 
span rigged up for the purpose, and 
one of the company’s electric trucks 
was driven over to Trotwood and its 
batteries were connected up to the 
lamp. This ingenious demonstration 
proved so successful that the Dayton 
company received a 25-year franchise, 
a 10-year street-lighting contract, and 
a pumping contract. 


ELECTRICALLY OPERATED 
GAS METER 


One of the large electrical manufac- 
turing companies is making a gas 
meter, based on a principle quite dif- 
ferent from that of the ordinary meter. 
In this meter the gas passing through 
it is heated, by an electrical heating 
unit, through a fixed small temperature 
range, usually about 2 deg. Fahr., 
and the electrical energy required to 
produce the change in temperature 
provides a measurement of the flow of 
gas through the meter. 

The difference in temperature of the 
gas, before and after it passes the heat- 
ing element, is controlled and kept 
constant by means of two resistance- 
thermometer screens which are placed 
on opposite sides of the heating ele- 
ment. The electrical energy required 
to raise the temperature of the gas a 
predetermined value is directly pro- 
portional to the mass of gas flowing 
through the meter, regardless of its 
temperature, pressure or volume. The 
energy input to the heating element is 
recorded on a watt-hour meter, or any 
suitable watt-meter, which can be cali- 
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brated directly in cubic feet of gas at 
a standard condition of temperature 
and pressure. It is found that about 
1 kw. hour is required for each 75,000 
cu. ft. of gas passing through the 
meter, 


TOWN SELLS CEMENT WALK 
FOR ADVERTISING 


Wishing to extend a cement side- 
walk a distance of three or four blocks 
to the new fair ground, and having no 
fund for the purpose, the town of 
Hope, Arkansas, constructed the ex- 
tension by selling each outlined block 
of it as advertising space. A _ plat 
was made of the walk, showing it 
divided into numbered squares. <A 
few of the squares were retained, on 
which to place a short history of the 
town, giving names of prominent men, 
various industries, population at dif- 
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A Section of Cement Sidewalk in Hope, Arkansas, was 
Paid for by Selling It as Advertising Space 
ferent dates, and the names of county 
and town officers at the time, and the 

remainder were sold for advertising. 

In most cases the advertising was 
done by forming the letters in the top 
coat before the final set, but a few of 
the advertisers furnished aluminum 
letters and numerals, about 3 in. high. 
Although the sidewalk has now been 
laid for some time, the outlines of the 
letters are said to be as when first 
made. 


LOOKING-GLASS AS RAILWAY 
TRACKMAN’S TOOL 


A looking-glass at the end of a long 
handle is the simple and ingenious 
device by means of which the track- 
men of the German electric railways 
examine the power cable. Before the 


Examining the Cable of an Electric Railway in Germany 
by Means of a Looking Glass on a Stick 


looking-glass came into use the exam- 
iners had to go down on hands and 
knees to peer under the guard of the 
cable. 


INGENIOUS FIRE-HOSE REEL 


In the accompanying illustration is 
shown an ingenious fire-hose reel for 
hotels, business places of all kinds, and 
for homes. Its important feature is 
that the hose upon it is ready for im- 
mediate service without having to be 
entirely unwound. The water connec- 
tion is at one of the bearings of the 
drum, the reel being constructed with 
a wrought-iron center having a bored 
waterway. The hose used is of a non- 
collapsible type, and there is always a 
clear waterway, without danger of 
kinks, no matter how much or little of 
the hose is unwound. 


Any Length of Hose may be Unwound from This Reel, 
Water Being Supplied from Center 
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THE ADVERTISING DUCK 


Shoppers on Broadway, Los Angeles, 
were amused recently by the appear- 
ance of a duck 
walking down the 
middle of the side- 


walk, clad in 
bright scarlet 
overcoat. Many 


turned and smiled, 
a number of chil- 
dren followed it 
down the street, 
and one stout per- 
son wearing a 
purple necktie and 
a checkered vest 


An Advertising Duck on a Los Angeles Street 


was observed to clutch at a lamp-post, 
exclaiming, “Got ’em again.” A duck 
in a scarlet overcoat is bound to at- 
tract attention, and that is what the 
local business man wanted when he 
put the little boy’s pet to use by plac- 
ing his advertisement on the garment. 
The fowl is devoted to its young 
master and follows him everywhere 
without a leading string. 


RAILROAD TO BE BUILT OF 
PANAMA CANAL MATERIAL 


Secretary of the Interior Fisher has 
suggested that when the Panama 
Canal is completed, the construction 
material used in that undertaking be 
utilized in building a railroad in Alaska 
from Seward to the Matanuska coal 
fields. There were about 375 miles of 
rails and ties, about 40 locomotives, 
and 700 flatears used in the construc- 
tion of the canal. This material will 
all be of no use to the government 
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when the canal is completed, and 
would no doubt be sold at a sacrifice, 
making ample allowance for deprecia- 
tion. The cars that are used in the 
canal work could be converted into 
coal cars very easily, but the gauge of 
the cars and engines is 5 ft. instead of 
4 ft. 8 in., which is the standard, and 
some difficulty might be experienced 
in trying to change the gauge. There 
is no doubt, as Secretary Fisher points 
out, that if the proposed road be con- 
structed, it would open up a vast ter- 
ritory for development. 


“HANDCUFF KING” ESCAPES 
FROM DIVING SUIT 


When Harry Houdini, known as the 
“Handcuff Kitg,” was exhibiting re- 
cently in Norfolk, Va‘, he received a 
challenge from 
members of the 
submarine flotilla 
at the Norfolk 
Navy Yard to at- 
tempt an escape 
from a navy 
deep-sea diving 
suit, The chal- 
lenge was ac- 
cepted, and men 
selected from the 
crews placed the 
suit on Houdini. 
His body was en- 
cased in the 
heavy, high- 
pressure, water- 
proof garment, 
w hich inclosed 
the entire body 
from the neck, 
down to and in- 
cluding the feet, 
the copper breast 
and neck plate 
was put on and fastened to the lower 
garment with bolts, the brass and steel 
diver’s helmet was placed over his head 
and secured with the usual brass wing- 
bolts and nuts, and then his feet were 
chained and his hands handcuffed. He 
escaped in 49 minutes, 
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Upper View, General View of the Street of Abundance 
of Pompeii —On Left, Twisted Body of Man Believed to 
Have Attempted to Save His Life by Climbing a Tree 


Exterior of Pompeian Wine Shop Recently Uncovered, Showing the Counter and Vessels Used for Wines 


Archeologists have made a series of remarkable finds in the ruins of Pompeii within the last year. 
The most interesting discovery was the body of a man found in such a position that the scientists are 
convinced he was attempting to escape the rain of ashes and lava by climbing a tree when the city was 
destroyed 2,000 years ago. The street which has just been uncovered has been called the ‘‘ Street of 


Abundance.’" A wine shop was found with many of the vessels intact and some unusual signs and 
frescoes were also discovered. 
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A Frame or Cage for Horseshoeing in Zeeland 


A DUTCH HORSESHOEING 
CAGE 


A horseshoeing scene in Zeeland, 
the Netherlands, is shown in the ac- 
companying illustration. The horse is 
driven into a cage or frame, designed 
to keep the animal from breaking 
away or kicking during the operation. 


GA California farmer works his farm 
24 hours of the day, his farm hands 
being employed in regular eight-hour 
shifts, and his plows and other ma- 
chinery of that sort being equipped 
with searchlights for use at night. 


REMARKABLY PROPORTIONED 
GUM TREE 


One of the most famous and unusual 
trees growing in Los Angeles is this 


to be destined to greatly cheapen the 
production of first-class paper through- 
out the entire world. It is esparto 
grass, and has never been grown in 
this country. In Algeria it is used 


remarkable gum tree of the 
lemon-scented gum _ variety, 
the foliage of which is as fra- 
grant as that of the lemon- 
scented verbena. Planted 17 
years ago in the city salesyard 
of a Los Angeles nursery, it 
has grown-to a height of 150 
ft., has a diameter’of only 1134 
in. at its base, and has a tuft 
of branches which begins 120 
ft. from the ground. The ex- 
tremely thin trunk sways as 
much as 50 ft. from the per- 
pendicular in a high wind. 

The illustration shows a 
steeplejack climbing 
the tree to cut off a 
few straggling limbs, 
a calm day having 
been chosen for the 
operation, 


ALGERIAN GRASS 


mostly for weaving baskets, 
ropes, cords, etc., and it was 
left to the [english to discover 
its paper-making possibilities. 
Although only imported into 
England a short time ago, 
more than 2,500,000 tons of it 
was absorbed there last year. 
It was used in 50 per cent of 
the English paper mills, 
bringing down the prices, it 
is claimed, of the finest grades 
of paper to one half. 

It is not necessary to cut 
up the esparto grass in the 
process of converting it into 
paper pulp, but 
merely to boil the 
whole plant in lye for 
about five hours. 
This dissolves the bal- 
sams, resins and col- 
oring matter, and 
then the fibers are re- 
moved to the washing 
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A Greenhouse Erected in London to Prevent Bulbs from Blossoming before the Time Desired 


claimed to be much less than the 
pulping of rags, one great difference 
being in the chemicals. Only about 
% per cent of the lye required for rags 
is required for the grass. Special 
grades of caustic soda, absolutely free 
from lime, not only cheapen the cost 
of producing the pulp, but avoid the 
pollution of streams by mill refuse, 
and also make it possible for the paper 
manufacturer to use the same lye 
many times over again, merely by the 
addition of quantities of fresh caustic 
soda. 

Two tons of raw esparto grass 
make one ton of pure white primary 
paper. 


C During the recent coal strike in 
Great [Britain coal was selling at 
$2,150,400 a ton. Certain wise jewelers 
of London conceived the idea of selling 
“Black Diamonds.” The mineral was 
nipped into shape, poltshed and 
mounted as tie-pins. Thousands of 
these black diamond tie-pins were pur- 
chased as mementos of the great coal 
strike. 


A GREENHOUSE WHICH 
RETARDS GROWTH 


A Dutch landscape gardener in 
London who received quantities of 
Dutch bulbs for use in the gardens of 
the Dutch village, which was part of 
the Ideal Home [Exhibition held re- 
cently at Olympia, constructed a 
greenhouse the purpose of which was 
to retard growth instead of to hasten 
it. This curious greenhouse was con- 
structed of canvas instead of glass, 
and blocks of ice were laid all around 
the bulbs, so that the budding flowers 
would not blossom too quickly. 


Cakes of Ice Placed Around Budding Flowers 
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NEW GERMAN TYPE OF 
AUTOMOBILE BODY 


A new streamline automobile body 
of German make, providing an excep- 
tionally smooth blending of hood and 
dash in its lines, which is a marked 
contrast to the abrupt angles and pro- 
jections of the usual automobile body, 
is shown in the accompanying illustra- 
tion, Other features are the placing 
of the steering wheel and the driver's 
seat in the center, where the 
driver's body will not prevent a 
clear view of the road ahead 
from the rear seats; and the 
deeply upholstered arm chairs 
substituted for the usual single 
wide seat. The two auxiliary 
seats in the passenger section 
of the machine are also of the 
arm-chair variety, and are ar- 
ranged to swivel in order to 
facilitate entrance and _ exit. 
The single seat located cen- 
trally in the driver’s compart- 
ment seems logical, as the 
extra seat beside the driver 
is seldom occupied by a pas- 
senger in a limousine type 
of car, 


EFFECT OF PAINT ON 
CORROSION OF IRON 


According to the rather 
surprising results obtained 
by two German chemists, 
M. Liebreich and L. Spitzer, 


had been applied the bars remained as 
brilliant and rust-free as before the 
test, but in the case of two or more 
coats, corrosion had taken place. 

The investigators would not commit 
themselves as to the explanation of 
this, but the French scientific magazine 
La Nature suggests it may be that 
a coating of several layers provides a 
less flexible cover, more liable to 
crack, thus allowing oxidizing agents 
to penetrate to the metal surface. 


AEROPLANES SUFFER 
STRAIN FROM ABOVE 


Until Lieutenant Sevelle fell 
to his death recently in France 
it was not admitted that the 
wings of aeroplanes could be 
subjected to breaking strain 
from above, but this proved 
conclusively that such is the 
case. It has, according to 
Louis’ Bleriot, in  L’Aero, 
Paris, explained a whole series 
of hitherto not well under- 
stood accidents, including 
those in which Chavez, then 
Blanchard, Lantheaume and 
Ducourneau lost their lives. 
Witnesses of the Chavez ac- 
cident did say that the 
wings of his machine had 
broken and dropped down- 
ward, but this was thought 
to be a mistake or an optical 
illusion. However, this ac- 
cident led constructors to 


of Berlin, who were experi- New GermanModel Having strengthen the wings, and 


menting with paint as a pre- 
ventive of the corrosion of 
iron, it seems that one coat 
of good paint or varnish is much super- 
ior to two or more coats. In their 
experiments a second or third coat 
proved absolutely detrimental. 

The experiments consisted in paint- 
ing well polished steel bars with one or 
more coats and suspending the bars 
over boiling water for four days. Half 
of the coating was then removed and 
the bared metal well covered with 
vaseline to prevent oxidation. In 
each case where only one coat of paint 


partment 


the strengthening was still 


Seat in the Driver'sCom- more increased after the 


subsequent accidents to 
Blanchard and Lantheaume. But it 
was in a machine with the latest type 
of reinforced wings that Sevelle made 
his fatal flight, and all four upper guy 
wires were found broken as if cut by 
shears. 

All the accidents referred to oc- 
curred under similar conditions and 
naturally led to the suggestion that 
the wings were submitted to forces 
from above, which they were not 
equipped to withstand. There is no 
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room for doubt that the accidents were 
caused by the breaking of the upper 
wires, and not, as was hitherto as- 
sumed, to the breaking of wings which 
had successfully withstood resistance 
tests from below. 

“It would seem necessary, there- 
fore,” says Louis Bleriot, “also to test 
the resistance of wings against strains 
from above, in order to obtain upper 
wiring of sufficient strength. The re- 
lation between the strengths of the up- 
per and under wiring should, in my 
estimation, be about as 3:5. How- 
ever, as the inertia of an aeroplane is 
increased as the square of its speed, if 
one assumes a coéfficient of safety of 
5 as sufficient for a machine flying at 
60 miles an hour, this coéfficient should 
be increased to 20 in an apparatus fly- 
ing with twice that speed. 

“It must also be considered,” says 
Bleriot, “whether the airman’s body 
can resist the shocks that will be the 
consequence of such coéfficients. I be- 
lieve that the body of a seated man 
could not sustain a shock from above 
of more than twice his own weight 
without being thrown out of his seat, 
nor that it could resist a shock in the 
opposite direction of more than that 
corresponding to a coéfficient of 5 or 6, 
without having his internal organs 
dangerously displaced. There is, 
therefore, no reason to insist on exag- 
verated values of these coéfficients of 
safety. Their values must always be 
limited by the resistance of the air- 
man’s body.” 

“From the further study of these 
conditions,” he concludes, “much 
should result that will tend to increase 
the safety in flight.” 


BUILT-IN IRONING BOARD 


In the accompanying illustration is 
shown one end of the kitchen of a 
bungalow in Los Angeles, Cal., one of 
the kitchen-cabinet features of which 
is an ironing board that folds up into 
a cabinet in the wall. When the iron- 
ing is finished, all that is necessary is 
to push the board upward, the inner 
end being hinged to the bottom board 


The Cabinet-Kitchen of a Los Angeles Bungalow with 
a Special Cabinet for the Ironing Board 


of the cabinet. The leg naturally folds 
up against the board. The electric 
iron may be quickly detached from the 
wall socket and placed in the cabinet 
with the board. The arrangement of 
the numerous cupboards, drawers and 
cabinets of this kitchen is also inter- 
esting. 
DETECTING THUNDER STORMS 
BY WIRELESS 

By means of a modified wireless set 
recently installed in the observatory 
in Lyons, France, M, Flajolet has been 
able to note atmospheric electrical dis- 
turbances at a long distance. In some 
instances thunder storms have been 
detected when more than 300 miles 
away. A mineral detector is used in 
the set instead of an electrolytic de- 
tector, as the latter was found to be 
unsatisfactory for this kind of work, in 
which it had to be in circuit continu- 
ously and would get out of order. 
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TRANSFORMING THE PANAMA DREAM INTO A REALITY 


The latest photographs of the Panama Canal show how closely the engineers have gauged their 
ability in promising the completion of the big ditch by next year. This picture of one of the Gatun 
Locks was made a few weeks ago, and there seems to be little more to be done to it beyond removing the 
scaffolding and other construction aids, and material. This particular point along the canal will be one 
of the busiest on the Isthmus when the canal is finished. Ninety-eight electric motors will be in operation 
twice during each lockage at the Gatun Locks, in raising a ship through a vertical distance of 85 ft. from 
the sea level to the level of the lake. These motors are used in lowering fender chains, opening and 
closing six pairs of gate valves, 30 cylindrical valves, and six pairs of gates. 


AEROPLANE BOMB TESTS WITH REAL BOMBS 


A program of events of practically and abroad in the past year or two 
every aviation meet in this country has included bomb-dropping competi- 


The Aero-Target Used in the Bomb-Dropping Test for the Michelin Prize 
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The Bomb-Proof Viewing Shelter Erected 
for the Judges 


tions, but the bombs have usually 
been imitations instead of real ex- 
plosives. In the recent bomb-drop- 
ping test in France, for the Michelin 
prize, real explosives were used, and 
the method of protecting the judges is 
interesting. The aero-target was of 
concrete, about 32 ft. in diameter, and 
near it was erected a bomb-proof view- 
ing shelter for the judges. The judges 
watched the competition through a 
long narrow slit in the wooden portion 
of the shelter. 


FLOWER-VASE CENSER 


Seemingly a vase with an imitation 
flower in it, this Parisian novelty is in 
reality a censer 
in which a de- 
odorizing fluid is 
burned, together 
with a special 
perfume repre- 
senting the odor 
of the particular 
imitation flower 
which is used to 
form the top. It 
is made in a vari- 
ety of styles and 
shapes. 


new Brit- 
ish_ battleships 
“Centurion” and “King George V” are 
to be fitted with anti-rolling tanks, 
these being the first warships to be so 
equipped. 


The Judges Watching the Competition through a Long Narrow 


Slit in the Wooden Portion of the Shelter 


SANDALS GIVEN WITH 
EVERY TICKET 


Loggers and woodsmen, wearing 
their heavy calked boots as they come 
out of the Puget Sound forests, have 
played havoc with the expensive car- 


Steamship Company 
Provides Its Woods- 
men Passengers 
with Sandals While 
a on Board Ship 


pets, hardwood floors and tiling aboard 
Sound steamers, many of which are 
very handsomely fitted for passenger 
traffic, and carry thousands of tourists 
during the summer months. The sharp 
calks on the loggers’ boots cut the 
carpets to rags, gouge the floors and 
ruin the tiling. 

One company, which controls much 
of the steamboat business on the 
Sound, is trying to solve the problem 
by the introduction of “loggers’ 
sandals.” For a long time loggers 
have been refused passage unless they 
would remove the calked boots, but as 
many of the men were just out of the 
woods and had no other boots or slip- 
pers to wear, this worked a hardship. 
The general manager of the transpor- 
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tation line invented the sandal, which 
is simply a thin wooden sole with tape 
ties. It can be quickly tied beneath 
the sole of the heavy boot, and the 
passenger can clump about with some 
degree of comfort. 

Ticket agents are being supplied 
with stacks of the sandals. As they 
sell a ticket they scrutinize the pas- 
senger’s boots, and if he wears the 
high- topped calked boot of the logging 
camps, he is handed a pair of sandals 
with his ticket. The immediate cause 
for the introduction of the sandals is 
that the company’s boats have recently 
been refitted with carpets, and the 
floors varnished and repaired; and the 
owners did not care to take any 
chances of continuous damage. 


PAWNSHOPS IN CHINA 

Pawnshops in China are of great 
antiquity, possibly antedating the 
Christian era, Asa rule they are quite 
similar in appearance, in the country 
districts being almost invariably in the 
form of a square tower about four 
stories high. They are the most 
prominent objects in the landscape, 
looming up like the churches in the 
French Canadian hamlets of Quebec. 
A distinguishing feature is the lack of 


The Individual Architectural Characteristics of 
Chinese Pawnshops 
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windows, particularly on the lower 
floors, so as to offer as little opportu- 
nity as possible for forcing an entrance. 
It frequently happens in the country, 
after a bad harvest, that the people are 
on the verge of a famine, and after hav- 
ing pledged everything they possess 
that is pawnable, they storm the 
pawnbroker in his citadel. 

Through experience the broker has 
learned to take precautions against a 
sudden attack or siege so that as soon 
as danger threatens, he barricades him- 
self within, and all business, hence- 
forth, is carried on from the roof or 
one of the uppermost windows by 
means of a basket lowered by a string. 
If the needy should actually be dying 
of starvation, custom prescribes that 
the pawnbroker must come to their as- 
sistance—experience probably having 
taught him, in the course of ages, that, 
were his clientele to die off he would 
have to go out of business. 

The illustration shows a shop on one 
of the principal thoroughfares of 
Shanghai, As the city is under foreign 
control and_ efficiently policed, an 
ample doorway facing the street has 
been provided, This building is not as 
high as those in the country and lacks 
the small windows in the upper floors, 
probably for the reason that there are 
no quarters. The doorway can be effi- 
ciently barricaded at a moment's no- 
tice; but over and above this, further 
precaution is taken, The interior is 
fenced off by a heavy wooden grill, 
just back of which rises a structure 
not unlike a judge’s bench, but higher. 
At this sits a clerk with several assis- 
tants to whom the client must pass up 
his pledge for examination. 

The bookkeeping is so well system- 
atized that even in case a ticket is 
lost, the full particulars concerning the 
pledge can be at once determined. 
The rate of interest varies, but for 
small loans is usually about one per 
cent a month. Foreigners frequently 
pawn their furs for safe keeping dur- 
ing the summer months. Excellent 
care is taken of them at very nominal 
expense as the loan may be almost as 
small as desired, 
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ACTUAL USE OF DIRIGIBLES IN TURKO-ITALIAN WAR 


One of the Italian Dirigibles Ready for a Flight over the Turkish Lines 


An Italian Dirigible Returning after an Aerial Bombardment of One of the Enemy's Camps 


Illustrations have been previously published in this magazine showing how Italy is utilizing aero- 
planes for actual service in the war with Turkey. She is also the first country to demonstrate the 
possibilities of the dirigible in war, and is now using anumber of them. Two of Italy’s military dirigibles 
made recent flights over the enemy's encampment at Zavia, dropping 25 bombs from a height of 
2,000 ft., causing slaughter and confusion. 
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THE TROUBLES OF THE |. 
PATENT OFFICE 
From basement to attic, in rooms 


and galleries, along corridors and un- 
der the steps of the Patent Office build- 
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Patent Documents on File in U.S. Patent Office would 
Stretch Three Times around the World, or would 
Form a Mass 15 Feet Square, as High as Washington 
Monument 

ing, the storage of patent documents 

has continued until there are now over 

two miles of cases, nine shelves high. 

If all the copies of patents stored in 

the building were laid end to end, they 

would form a strip 75,000 miles long, 
which would reach three times around 
the earth. Placed in a pile, they would 
form a mass 15 ft. square and as high 
as the Washington monument, and, if 
placed on one continuous shelf, a shelf 

19 miles long would be required. 

The quantity of the material, how- 
ever, is not the only feature that 
troubles the department. The dust ac- 
cumulates faster than it can be cleaned 
off, and the great quantity of paper and 
wooden shelves makes the danger of a 
disastrous fire always imminent. 
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are 
An estimate of 


average 


of 800 patents 
granted each week. 
$220,000 has been submitted to Con- 
gress for an appropriation for the con- 
struction of an additional wing. 


LOADED CARS LIFTED BODILY 
BY ELECTRIC HOIST 


The freight cars carrying material 
to be used in the construction of the 
approaches to the new St. Louis mu- 
nicipal bridge across the Mississippi 
River, were lifted by means of power- 
ful electric hoists, load and all, from 
the main track to the level of the ap- 
proach, 112 ft. above, and a switch 
engine then pushed them to the point 
where they were to be unloaded. 
Ordinary flatcars were handled in this 
way, their trucks being chained to the 
car-body before they were raised from 
the lower tracks. The weight of the 
car and its load often exceeded 75 tons, 
The object of handling the cars in this 
manner was to save time, the cars be- 
ing deposited at the point where they 
could be unloaded a piece at a time, 
and the necessity of handling the load 
twice thus eliminated, 


CONVERTING FLYWHEEL 
INTO FAN 


At least one concern in the automo- 
bile industry is making an attempt 
to do away with 
the regulation 
fan for cooling 
the engine. 
They fit the fly- 
wheel with per- | 
ipheral blades, | 
thus cooling the | 
engine direct 
from the fly- 
wheel. 


first 
trial by jury 
took place in Shanghai, March 25 of 
this year, under a new code of laws 
prepared by Dr. Wu Ting Fang, Min- 
ister to the United States of the Chi- 
nese Republic. 
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MONTE CARLO FROM A HYDRO-AEROPLANE 
The Bay of Monaco has been the scene of the first hydro-aeroplane meet held in the world, and 
eight types of the air-and-water vehicle were displayed. During the course of the meeting a number of 
photographs were made from the machines while in flight, this one being one of the clearest and best 
as it gives an excellent view of the far-famed Casino and at the same time shows something of the 


surrounding buildings and parks. 
judges the best shown. 


Maurice Farman's entry was second, 


The Henri Farman type of hydro-aeroplane was considered by the 


Both are biplanes. 


PHOTOMICROGRAPHS AS ART PATTERNS 


As illustrative of the German ten- 
dency to utilize scientific progress in 
commercial production the accom- 
panying illustrations are of special in- 


terest. They represent photomicro- 
graphs of crystallization forms of 
chemical solutions as seen «ander the 
microscope. They are taken from a 


This Photomicrograph of a Chemical Solution Provides 


a Beautiful Design for Cut Glass 


Design That Would be Fine in Colors 
for a Vase 
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recent German work which is pub- 
lished for the sole purpose of furnish- 
ing new pattern and ornamentation de- 
signs for various arts and crafts. 
Imagine for instance the beauty of 
a cut-glass dish in the pattern shown 
in one of the illustrations, and of the 


MOTORBOAT WRECKED IN 
A CITY STREET 
During a motorboat exhibition re- 
cently in Montreal, Canada, a truck 
which was transporting a 40-ft. raised- 
cabin cruiser collapsed and the boat 
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other, for instance, in colors in a majol- 
ica vase. The designs thus obtained 
by photographing a drop of chemical 
under the microscope are just as avail- 
able for designs in wallpaper, metal 
work, pressed leather, glass painting, 
textiles, etc. 


NEW USES FOR TUNGSTEN 
AND MOLYBDENUM 


There were only two practical appli- 
cations of the two metals tungsten and 
molybdenum previous to their produc- 
tion in a ductile form: in steel making, 
and in electric lamps, the 


A Motorboat Stranded in a Montreal Street by the Collapse 


of a Wagon Axle 


was pitched onto its side, half on the 
pavement and half on the sidewalk. 
The only apparent damage was some 
broken china and glassware in the 
cabin, and a scratching and rubbing 
which required nothing more than a 
new coat of paint on one side. 


Though Philadelphia is noted as be- 
ing a city of sober, abstemious people, 
the city directory just printed shows 
the names of a number of citizens that 
belie this reputation, as there are 8 
Drinkhouses, 275 Bars, 9 Rummers, 
? Drinkers, 1 Drunk, 10 Drinkwaters, 
9 Wets, 1 Dry, 5 Brews, 20 Beers, 9 
Wines, 1 Gin, 255 Steins and 53 Seidels 
represented in the long list. 


tungsten being used for fil- 
aments and the molybde- 
num for filament supports. 


The drawn tungsten fila- 
ment, being of greater 


strength, however, almost 
entirely replaced the earlier 
forms. 

The electric furnace 
wound with tungsten or 
molybdenum wire has been 
found superior to the fur- 
nace wound with platinum 
wire, both because of the 
higher temperatures and 
quicker heating attained, 
and because these metals 
are cheaper than platinum. 
They both serve as good 
substitutes for such metals as plat- 
inum, platinum-iridium and iridium, in 
make-and-break devices for electric cir- 
cuits. 

On account of its higher melting 
point, as compared with platinum, 
tungsten affords an almost indestruct- 
ible target, upon which the cathode 
rays in the Rontgen tube may be more 
closely focused, which will result in a 
sharper definition and shorter exposure. 

Careful consideration is, being given 
at the present time to the possibility of 
using wrought tungsten for projectiles. 
It has a high specific gravity which will 
give it a longer range, and its hardness 
and great tensile strength should give 
it a better penetrating power than the 
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materials now used. It is suggested, 
however, that the small tungsten bullet 
of the same weight as the ones now in 
use would have the disadvantage of not 
producing as disastrous results to the 
victim, unless it should hit a vital spot. 

SANITARY TOOTHBRUSH 

HOLDER 


This sanitary toothbrush holder, 
which is of European origin, consists 
simply of a glass tube of 
sufficient diameter to admit 
an ordinary toothbrush, the 

upper end of the tube ter- 

minating in a cup-shaped 
receptacle containing an an- 
tiseptic tablet which gives 
off microbe-destroying va- 
pors, or a wad of cotton kept 
saturated with some kind of 
antiseptic liquid. 


CAn English electrical au- 
thority announces that while 
the cost of cooking to a 
given degree would be the 
same with electricity as with 
gas, in order to obtain 12 Ib. 
of cooked meat it would be 
necessary to put 17 Ib. 2 oz. 
into the oven of a gas stove, 
while but 13 Ib. 10 oz. would be re- 
quired by an electric oven, the differ- 
ence being the amount of moisture, 
etc., that would be extracted from the 
meat in the process of cooking. 


TRANSFORMERS PLACED ON A 
FLOAT 


An interesting installation of out- 
door transformers used in the con- 
struction of the Los Angeles aqueduct, 
is shown in the accompanying illustra- 
tion. The transformers were placed 
on a float and were towed from place 
to place as the work progressed, con- 
nection being made to an adjacent 
high-tension line. The high voltage 
was stepped down by these transform- 
ers for use on an electrically operated 
dredge. 

The outdoor type of transformer is 
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These Transformers, Placed on a Float, Stepped the 
Voltage of a High-Tension Line for the Operation 
of an Electric Dredge 

a comparatively recent development in 
the electrical field, its special purpose 
being to distribute electric power from 
high-voltage lines for use in industrial 
plants and small towns where the 
small amount of power sold would not 
make the installation of a regular sub- 
station economically feasible. 


NEW BOTTLE CAP 


A French concern is manufacturing 
a new type of bottle cap or stopper, 
the feature of which is the ease with 
which it may be removed from the bot- 
tle. The metal cap in general use on 
beer bottles, and the like, in America 
requires some kind of opener for re- 


Tab Affords Means of Readily Removing Metal 
Bottle Cap 
moval, but this cap is provided with a 
metal tab which, when lightly pulled 
in the fingers, tears the rim of the 
cap off, 
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The Cowled “ Monk’s Head” of Cooney Canyon, 
New Mexico 


NATURE AS A SCULPTOR 


Almost every western state has one 
or more natural statues; some are 
carved so perfectly by the action 
of the elements as to be start- 
ling in their expressions. One of the 
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most striking is the “Monk's Head,” 
in Cooney Canyon, New Mexico, a 
freak of nature which brings out in 
clear relief a man’s face, the head ap- 
pearing to be hooded. The figure is of 
giant proportions and at a distance, 
sharply outlined against the sky, it 
seems impossible that it is not the 
work of some ancient people who may 
have wrought upon it with crude tools, 
yet obtaining a singularly strong and 
virile expression of countenance. 


LARGEST TOURING 
AUTOMOBILE 


The automobile recently delivered 
by a French company to the chief in- 
spector of the finances of France is 
claimed to be the biggest touring car 
ever turned out. It is a six-cylinder 
model developing 160 hp., and has a 
wheel base of 198 in. It has an eight- 
passenger limousine body, the rear 
wheels are fitted with twin tires, and 
its lighting equipment includes electric 
head and side lamps and a _ power- 
ful acetylene searchlight pivotally 
mounted on the dashboard. 


Exceptionally Large Touring Automobile Used by the Chief Inspector of French Finances 
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A Broken Bottle 
Led to the Accidental 
Discovery of a Valuable Dye 


Great Discoveries 


Due to 


Happy Accidents 


By 
G. E. CHAMBERLAIN 


ie IS repetitive history that many 
a person who has spent hours 
upon hours combining and recombin- 
ing the factors of his problem, has 
had the solution thrust upon his 
attention by some casualty of daily 
life. Such occurrences are the spice 
of research and lead on many a weary 
investigator in hard and exacting la- 
bor. Here is the field where the 
trained observer has all the advan- 
tage. For how many fortunes may 
never have been realized only because 
no one had eyes to behold the revela- 
tion? 

In our own time every beet-sugar 
factory was confronted with these two 
problems: How most cheaply to move 
the beets from the storage sheds to 
the slicers; and how to cleanse the 
beets from the dirt, small stones, and 
rubbish carried from the earth silos. 
A German factory happened to have a 
considerable quantity of beets piled 
alongside an open drain. A very heavy 
rainstorm came on, and when it was 
over, it was found that the beets had 
not only been carried to the very door 
of the factory, but were cleaned as 
well. From that time on every fac- 
tory has flushed its beets from storage 
to plant and saved money by combin- 
ing the two operations of transporta- 
tion and washing. 

Thomas Kingsford discovered the 
process of making starch from Indian 
corn by chance. Starch could be made 
from potatoes and from wheat, but it 
had always been found impossible to 
separate cornstarch from the accom- 


panying gluten. The wheat-starch 
methods did not answer. Kingsford 
was a mechanic working long hours, 
and all his experiments were made in 
his own kitchen with his wife’s pans, 
tubs, and buckets as his laboratory 
utensils, 

The unsatisfactory result of one of 
his experiments—a mush of cornmeal 
and water—he disgustedly threw into 
a garbage tub. A little later his wife 
threw into the same tub some lye 
wastes. Upon emptying the tub the 
next day, Kingsford was surprised to 
find a small amount of fairly pure 
starch at the bottom. His wife fortu- 
nately remembered throwing in the 
lye, and thus the basic principle was 
discovered. 

Kingsford soon worked out a prac- 
tical process for making cornstarch 
commercially, and he not only made 
a great fortune for himself and his de- 
scendants, but laid the foundations of 
an industry which consumes 30,000,000 
bu. of corn annually in the United 
States alone. 

In 1742, Thomas Bolsover, a me- 
chanic of Sheffield, Eng., discovered 
the art of silverplating. He was re- 
pairing the handle of a knife in which 
both copper and silver were used. Ac- 
cidentally the two metals were fused 
together. Based upon this observation 
he developed the new process. Upon 
a thick ingot of copper he bound by 
iron wire a thinner ingot of silver. 
The whole was then heated in a rever- 
beratory furnace until the edges of the 
silver ingot were observed to begin to 
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Kingsford Discov- 
ered How to Make 
Cornstarch When 
His Wife 
Threw 
Lye into 
a Gar- 
bage 
Pail 


melt. The two ingots were then re- 
moved from the furnace, slowly cooled 
and pickled, cleaned and rolled to the 
desired thickness. The result was a 
plate of copper more or less thinly 
covered with silver on one side. This 
was the first Sheffield plate. For 50 
years following, the copper was plated 
on one side only, and the cut edges 
showed the copper. Later, the proc- 
ess was so perfected that no copper 
was left exposed. All the silverplate 
of the world was made by this process, 
until electroplating was discovered and 
made commercial. 

The many technical processes of 


the ancients were without 

doubt of accidental origin. Legend, Glass Pee : 
Until comparatively recent ok 


times there was no ground- 
work of theory in either metal- 


ered by Phoe- 
nicians Who 
Placed Lumps 


ing ot the metal zinc. 


But some ob- 
serving Roman mechanic had found 


that when stones of a certain kind 
were heated with copper, a hard, yel- 
low metal was obtained. Thus brass 
was discovered and in this manner it 
was made for centuries. We know 
now that the stones which possessed 
these curious properties were the min- 
erals calamine and smithsonite, the 
silicate and carbonate of zinc re- 
spectively. They occurred together in 
mines, which were, at that time, 
worked for the iron ores. 

Vitruvius is our authority for the 
statement that the manufacture of red 
lead was the result of an accidental fire. 
He also tells us that red lead made by 
calcining white lead in a furnace was 
much superior to that obtained directly 
from the mines, 

This is similar, in a way, to the leg- 
endary story of the discovery of glass 
by the Pheenicians. The tale runs in 
this way: Certain of their merchants, 
returning from Africa in a ship loaded 
with natron (crude mineral soda ash), 
found it necessary on account of bad 
weather to seek harbor. They found 
themselves on a sandy plain near 
Mount Carmel. They built fires on the 
sand and placed their kettles over the 
fires on lumps of natron. The heat 
fused the sand and natron together, 
forming the first glass. Whether or 
not the story be true in its details as 
handed down, the essence of it is 
certain, viz., that glass was discov- 
ered in this manner, probably at dif- 
ferent times by men of different na- 


_lurgy or chemistry, and intel- 


ligent investigation, planned 
to accomplish a certain result, 
cannot exist without this 
groundwork. The only oppor- 
tunity for technical progress 
was that afforded by chance in 
conjunction with a keen and in- 
quiring observer. in- 
stance, the Romans knew noth- 


of Natron 
on Fires 
Lighted on 
a Beach 
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tionalities, as its 


manufacture was 
known by many 
people at an 


early period. 

Vitruvius again 
tells us that in 
Spain were found 
certain stones 
which, after hav- 
ing been “pun- 
ished” (beaten) 
with iron rods, for 
a sufficient length 
of time, began to 
“perspire,” and 
the “perspiration” 
was mercury. 
Certainly, it was 
a crude manner 
of reducing the 
mercuric ore, cin- 
nabar, with me- 
tallic iron, but 
surely feasible. 
He fails to tell, and one cannot but 
wonder, by what happy accident this 
method was discovered. Could it be 
that hammering stone was an official 
punishment then as it is now? 

In setting or mordanting certain 
dyes, the salts of tin are indispensable. 
The origin of their use is but little 
known. Cornelius Drebbel, about the 
year 1610, was doing some work with 
cochineal. On a shelf overhead was a 
bottle of aqua regia, a mixture of nitric 
and muriatic acids. This bottle was 
broken and the acid trickled down a 
window frame and part of it ran into 
another bottle containing an extract of 
cochineal. <A brilliant scarlet resulted. 
Drebbel later attempted to repeat the 
experiment by adding aqua regia to ex- 
tract of cochineal but there was no 
change of color. After very careful 
study, he noticed that a part of the 
window frame down which the acid 
first ran was covered with tin. It ap- 
peared that tin was the active element, 
and further experiment confirmed this 
conclusion. Asa result Drebbel owned 
the secret of making a dye having 
many new and valuable qualities, and 
today this is an important use of tin. 


The Discovery of 
That Wonderful 
Aid to Science, the X-Ray, 
Was Due to a Fortunate 
Accident 
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Roentgen was 
not looking for X- 
rays but, after an 
experiment on an 
entirely different 
subject, he noticed 
that some photo- 
graphic plates, 
which had been 
left near by, were 
fogged. He 
sought the reason 
and his great X- 
ray discovery was 
the result, 

In 1884, Dr. 
Reusen was con- 
ducting an exten- 
sive research into 
a certain family of 
coal-tar deriva- 
tives. One of his 
students was a 
German, named 
Fahlberg. This 
young man, one evening after return- 
ing to his boarding house, ate his din- 
ner without having washed his hands. 
During the course of the meal in some 
manner he became aware that he had 
some extremely sweet substance on his 
fingers, He at once returned to the 
laboratory and tasted of every solution 
there. In a certain beaker he found 
the source of that sweetness. 

He gave the new substance a com- 
mercial nickname, saccharin, and it 
was a wise action because its real 
name was “orthobenzosulphonimide.” 
Whether the fortune he made was due 
to a lucky accident or his boarding- 
house training, remains a moot point 
among his contemporaries. It is also 
curious to note, in this connection, 
that after more than 25 years of gen- 
eral use by diabetic sufferers as a 
harmless substitute for sugar, this 
substance has recently been put under 
the ban by the Chemistry Bureau of 
the agricultural department. It is 
now forbidden not only to the sick, 
who consumed great quantities of it, 
but to the well who have unknow- 
ingly eaten their share under the 


guise of table syrups. 
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The pages of science are replete 
with similar instances, and that is one 
of the reasons why the hard and 
dreary outlines of technical research 
are softened and rendered alluring: 


The chance of the great discovery, 
the possibility of great fortune or re- 
nown, the glamour, the enticing glam- 
our that leads the student digging deep 
for nature’s secrets ever on and on. 


PECULIAR SANDSTONE 
FORMATION 


In the region of the Black Buttes of 
Wyoming is found a large stretch of 
peculiar 


most sandstone formation. 


Sandstone Formation Resembles Sand Blown into 
Ripples by the Wind 
Approaching it, the traveler assumes it 
to be, of course, sand, blown into ripple 
marks by the wind. It was, in truth, 
so formed by the wind, but many thou- 
sands of years ago, for it is hard sand- 
stone. So deep and clearly cut are the 
ridges and trenches that it seems as 
though the stone must have been arti- 
ficially chiseled by some human ma- 

chinery. 

It is in such sandstone formations 
that the fossil bones of many species 
of antediluvian animals are found, 
sometimes almost perfectly preserved. 
In very many parts of the world—the 
Old World, as well as America—the 
sandstone has proven a most efficient 
preserver of fossils and also of the 


tracks of the various creatures which 
roamed the earth before the first human 
beings, or were contemporaneous with 
the early cave man with his crude club 
or stone axe. 


SPECIAL COURIER AUTOS 
FOR GERMAN ARMY 


One of the latest types of military 
automobiles developed in Germany is 
a light car especially designed for the 
use of couriers in carrying dispatches. 
The engine develops 16 hp., which is 
sufficient to drive the little car at a 
high speed. The rather high wheels, 
wide wheel base, etc., compared with 
the size of the body, were adopted 


A Light German Military Automobile Designed 
Especially for Army Couriers 


through consideration of the fact that 
such cars would have to do much work 
in difficult roadless country. 


An American actress, who is work- 
ing her way around the world on a 
wager, states she found it harder to 
obtain employment in London, Eng., 
than in any other city she visited. 
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PREHISTORIC DINOSAURS FOUND IN UTAH 


By HARTLEY M. PHELPS 


What is believed by paleontologists 
to be an important find of hitherto un- 
discovered species and genera of pre- 
historic land reptiles has been made 
by a research party sent out by the 
Carnegie Museum of Pittsburg, Pa. 
Twelve fossils or skeletons of di- 
nosaurs, among them two complete 
brontosaurs—the largest animals that 
have ever lived—were un- 
earthed from the side of a 
cliff nine miles north of 
Jansen, Utah, in what was, 
in distant ages, a river; 
as the cobbles, mussel 
shells and sand environing 
the bones showed. Besides 
these specimens of the ex- 
tinct brontosaurus fossil, 
remains of several stego- 
saurus specimens were also 


brought to light. These 
are very rare. The stego- 
saurus was the most 


rocks bearing the find arrive in Pitts- 
burg this question will be determined. 

The skeletons of the strange mon- 
sters belong to what are known as 
sauropoda dinosauria. Sauropoda is a 
suborder of the herbivorous dinosaurs 
or land reptiles, At first these sauro- 
poda were carnivorous, that is, flesh- 
eating animals, but later became herbi- 


grotesque animal that ever 
existed. 

Incomplete remains of a giant dip- 
lodocus, like the famous one in the 
Carnegie Museum, were found with 
the foregoing. 

The research party was in charge of 
Earl Douglass of the museum staff, 
one of the men attached to the pal- 
eontological department. The party 
has been in the field for a considerable 
time, but it is decidedly slow work ex- 
cavating fossils, as the greatest care 
must be exercised lest the rocks in 
which the remains are imbedded be 
cracked or injured. Then, when the 
fossils are cut away, there is an im- 
mense amount of tedious labor clean- 
ing and assembling them. After that 
they must be carefully compared 
with existing specimens to determine 
whether they form a new genus or 
species. For these reasons scientists 
do not know absolutely whether the 
fossils discovered by the Carnegie 
Museum men represent hitherto un- 
discovered specimens. When the 


Model of Stegosaur, Most Grotesque Animal That Ever Lived. Remains 
of Some of These Great Reptiles Have Just Been Unearthed in Utah 


vorous or herb-eating. The  stego- 
saurus or stegosaurus ungulatus (the 
ungulata being hoof-footed animals) 
is always found in Wyoming, in the 
rocks of certain geological periods. It 
was a terrestrial reptile, frequenting 
the huge luxuriant forests prevalent in 
those days of four million years ago; 
and browsed on tender vegetation, of 
which the forests were full. 

Its most remarkable feature is the 
double line of large bones sticking up 
on the middle line of its back; and 
with which it defended itself against 
its ferocious carnivorous enemies like 
the allosaurus. Its tail was armed 
with spike-like projections with which 
it impaled its assailants. It fought by 
presenting its tail and back to its foes, 
cutting and slashing with those ter- 
rible leaf-like bones on its back and 
those bony daggers in its tail. Scien- 
tists say it was a migrant from Europe. 

The brontosaurus often attained a 


length of 80 ft.; but it had a small 
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head. Its neck and tail were short. 
Like the stegosaurus, it lived by eating 
succulent herbs. It had powerful legs, 
10 ft. or so in length. 

The diplodocus specimen in the Car- 
negie Museum is the only complete 
one ever found and has attracted 
world-wide attention. Replicas of it 


AUTO FURNISHES POWER FOR 
PNEUMATIC TOOL 


The accompanying illustration shows 
an improvised, portable pneumatic 
granite-cutting plant devised by a 
monument maker for 
lettering stones after Med 
they are set in 
the cemetery. He 


mounted an air compressor on the back 
of his auto and connected it with the 
engine of his machine which furnishes 
ample power for operating the carving 
tool. Because of rough treatment given 
memorial stones in shipment, the in- 
ventor thought it a better idea to letter 
or inscribe the memorial after it was 
placed in the cemetery. 


“AUTOMOBILE” IN SIAMESE 


@The Siamese word for automobile 
when printed in the form of a sign has 
all the appearance of an ad for the 
black art or some other such mystic 
performance. The sign usually is: 


Chiseling a Monument by . 

Means of an Automatic Tool about - a 
Driven by Air Compressed 
by the Automobile Engine 


have been presented to half a dozen 
nations. The diplodocus measured 70 
ft. long, had an immense body, power- 
ful legs, and an enormously long tail, 
and long neck, but a small head. It 
lived in swamps and ate waterweeds. 
Its remains have only been found on 
the slopes of the Rocky Mountains. 


THE UTILIZATION OF IRON 
FILINGS AND SHAVINGS 


The iron sweepings from shop floors, 
not long ago allowed to go to waste, 
are responsible for a new industry in 
Germany, represented by 
dozen plants, 
which has for its sole pur- 
pose the shaping of iron fil- 
ings, shavings, etc., into 
briquettes. The briquettes 
go back to the furnaces to 
be converted again into 
commercial forms of iron. 

Nearly all the plants of 
the steel industry in Ger- 
many send the sweepings 
from the shop floors to the 
briquetting plants, and the 
consignments from the va- 
rious concerns are kept as carefully 
separate as the assayer of gold and 
silver keeps the sweepings and filings 
from manufacturing jewelers. 

The sweepings are first passed 
through a strong draft of air, which 
frees them from dust, including much 
of the graphite particles contained in 
cast-iron shavings, Then the sweep- 
ings go to the magnetic separator, 
where brass and bronze particles, as 
well as the heavier dirt, are removed. 
After these two cleaning processes, the 
material arrives at the hopper above 
the briquetting press, flows down into 
the empty forms, and is pressed into 
bricks, which are carried to the load- 
ing wagons by a belt conveyor. 


CAll horse-drawn carriages used in 
Burma, India, are equipped with rub- 
ber tires and have bells operated by 
the driver’s foot to give warning of 
approach. 
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Drawing Circles of Large Diameters 


The shop carpenter frequently has 
occasion to draw curves having a long 
radius, such as a form for a street-pav- 
ing crown, These are usually drawn 
by the use of poles, but on a long 
radius it is not easy to fasten the poles 
together to get the length. To do 
away with the need of a pole, I use 
the attachment taken from a trammel 
on a steel tape as shown in the sketch. 

The steel point of the trammel A 
was removed and a V-shaped notch 
filed in the front part. A small wood 


Trammel-Point Part and Manner of Applying It 
to a Steel Tape 


block was then fitted as shown and a 
pencil inserted. 

Take the tape and set the V-notch 

at the desired distance, then drive a 
nail at the point the radius calls for 
and proceed to draw the arc. 
- | have found this a great help and 
saving of time in my work. An arc 
can be quickly drawn and the line will 
be a true curve and not wavy as when 
drawn with the aid of a pole-—Contrib- 
uted by H. J. Eccleston, Norwich, New 
Jersey. 


The jaws on a chuck should be 
“eased” up before taking the finishing 
cut. 


A Carpenter's Door Holder 


When hanging a door I make a 
clamp by using a 6-in. strap hinge at- 
tached to two pieces of 2 by 4-in. ma- 
terial, each about 6 in. long, which 


The Weight of the Door Causes the Holder to Grip 
the Edge Firmly 


are slightly raised by cleats nailed to 
the under side. The hinge is so at- 
tached to the pieces that a space is 
left between them equal to the width 
of the door. When the door is placed 
in the opening, its weight will cause 
the pieces to grip the edge and hold 
the door firmly while it is being 
planed.—Contributed by Eugene Otis, 
Chase, B. C. 


Truck for Spool Fence Wire 
In the accompanying illustration is 
shown a handy rig for carrying a spool 
of barbed wire when putting up a 
LE 


Fence- Wire Truck, Similar to a Baggage Truck 
with a Rod between the Handles for the Spool 
fence. The manner of construction is 
obvious. The spool of wire can be 
easily handled by one man with this 

device. 
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A Small-Needle Drill 


A hand drill for very small work in 
metal can rarely be obtained at the 
hardware or tool-dealer’s store, and, if 
it can, it is us “Pp ually very expen- 
sive. A very e ficient drill, that 

Cc is easily made and 
costs but little, 
can be constructed 
in the following manner: 

First take a bar of round 
steel, 14 in. in diameter and 
414 in. long, taper one end 
slightly as shown, and 
thread it for a distance of 
134 in. Cut two slots in 
this end to a depth of %4 
in., as shown at B, witha 
thin hacksaw blade. The 
i slots must cross each other 

at right angles. A _ shoul- 

der is filed at the other 

end of the bar, at C, to receive the 

crank, An iron or brass nut, D, is 

screwed on the threaded end and 
soldered in place. 

Procure a brass or iron tube, E, 1 
in. long and fitting loosely on the shaft 
A. One end of this tube is swaged 
with a light hammer until it is too 
small to pass over the shaft, and the 
other end is firmly soldered to a brass 
or iron nut, F, so that when this nut 
is screwed upward on the threaded 
part of the shaft, the swaged end of 
the tube will force the jaws B tightly 
together, thus forming the chuck that 
will hold different-sized drills firmly. 

Slip a washer, G, over the other end 
of the shaft. Procure a piece of brass 
tubing, H, about 25% in. long, which 
will fit the shaft loosely enough to 
allow the latter to turn freely. Slip 
this on the shaft down to the washer 
G. This should bring the top of the 
tube even with the shoulder C. An 
ordinary darning-cotton spool, I, is 
now forced tightly on this tube to 
form the pressure handle. 

The crank, J, is made of a piece of 
iron or brass, 14 in. by 7g in., and 2 in. 
long. A small wood handle is riveted 
to one end and a hole is cut in the 
other end to fit over the end of the 


shaft C. This can be made secure by 
soldering, taking care to keep the 
flowing metal away from the tube H, 
so it will be free. 

The drill points are easily made of 
different-sized needles. Break off the 
eye, and the point where it starts to 
taper. Heat and flatten one end until 
it spreads out on either side, but do 
not make it too thin. This end is then 
pointed and sharpened the same as 
any ordinary flat drill, The shank 
may be left round, but will be held 
more firmly in the chuck, if it is made 
square. The drills should be tempered 
before using and care should be taken 
to slightly draw the temper from the 
shank to keep them from snapping off 
at this point. When drilling, do not 
exert too much pressure, as this has 
a tendency to make the drill bend 
toward one side or the other.—Con- 
tributed by F. L. Matter, Portland, O. 


A Spider for Lathe Work 


In turning, cutting off, threading, 
etc., on large pipes or cylindrical 
work of a like nature, the free end 
must be supported unless the piece is 
very short. An old as well as a sim- 
ple way to hold the end is by means 
of a spider or casting shaped like a 
Greek cross, which is tapped at the 
end of the arms for setscrews and 
drilled in the center for the lathe cen- 
ter. All this is shown in the sketch, 
which also illustrates the spider in 
actual service inside a length of pipe. 
The other end of the pipe is gripped 
in the jaws of the chuck. 

After setting the tailstock center in 
the hole of the spider, the work is 


Spider in the End of a Cylinder with the Brace 
in Position to Take the End Thrust 

trued up by adjusting the setscrews 
in or out, as the case may be. The 
work can be more quickly trued up, if 
the spider is set approximately true 
before running the tailstock center 
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into place. Locknuts can be used to 
hold the setscrews where large work 
is being turned, 

In the sketch, A is the spider, and B 
is a brace made of wood, which is 
placed between the spider and the 
lathe chuck to take the end thrust of 
the tailstock.—Contributed by Donald 
A. Hampson, Middletown, N. Y. 


A Drawer Paper Protector 


An effective device to prevent papers 
or clothes from becoming creased or 
torn when opening a drawer is shown 
in the accompanying sketch. 

The protector is made of copper 
wire, about » in. in diameter, bent to 
the shape shown and held in place 
with two staples. The under side of 
the wire rests on the paper while the 


The Protector Holds the Contents While the Drawer 
is Pushed into Place 


upper part is bent to come in contact 
with the top of the drawer slide. The 
protector holds the contents while the 
drawer is pushed into place. When the 
drawer is pulled out to remove the 
papers, the protector, which swings on 
the two staples, can be swung out- 
side of the drawer where it is out of 
the way.—Contributed by Frank I. 
Mayoh, Pawtucket, R. I. 


A Window Reflector 


A room having a window opening 
into a court can be better lighted by 
making a reflector as shown in the 
sketch. A mirror is the best reflector, 
but, if it is considered too expensive, 
boards painted white will do almost as 
well. The bottom of the reflector is 


kept away from the wall so that rain 
or snow can pass through the opening. 
This arrangement will reflect the light 


Reflector Attached 
to the Outside of 
a Window to De- 
flect the Rays of 
Light into a Room 


well and will also prevent persons at 
other windows in the court from look- 
ing into the room.—Contributed by 5. 
Yamashita, Hoquiam, Wash, 


Indicating Outside Caliper 


The illustration shows how a simple 
indicating outside caliper may be made. 
The writer constructed a caliper like 
this from ;'g-in. sheet steel, and found 
it to be very useful in determining the 
diameter of small rods and_ wires. 
Care should be exercised in attaching 
the pointer P to the main portion, or 
base, B, to see that there is no lost 
motion in the joint. A small washer, 
W, may be placed on each side directly 
under the head of the rivet R. The 
scale should be ruled off last, and may 
be marked to read in fractions or deci- 
mal parts of an inch, or both. A sec- 


Caliper Made of Sheet Steel for Determining 
the Size of Small Rods and Wires 


ond scale giving the gauge numbers 
will be very convenient in determining 
the size of wires.—Contributed by R. 
S. McClure. 


CA slanting aerial in wireless is not 
as efficient as the horizontal parallel. 
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To Prevent the Binding of 
Mast Hoops 


The continual binding of mast hoops 
against the mast 
when hoisting a 
sail may be pre- 
vented in the fol- 
lowing manner: 
A stout cord is 
attached to the 
gaff jaws and 
extended down 
the mast as 
' shown by A in 


|! the sketch. Each 
mit ring is tied to 
a : the cord at its 


respective dis- 
tance to hold it horizontal—Contrib- 
uted by A. L. Chetlain, Chicago, 


Whetting Plane Irons 


The accompanying sketch shows a 
device for obtaining a perfect cutting 
edge on plane irons or chisels, which 
is almost impossible to secure by the 
most experienced mechanic in the 
usual way of sharpening by hand with- 
out a guide, 

The device is very simple and may 
be easily made by anyone with little 
experience, it simply consisting of a 
piece of pine board, A, of the same 
thickness as the stone B, and a pine 
block cut at any desired angle or bevel 
in which a wood screw with a washer 
is placed to hold the plane iron. A 
chisel can be held with a screw on each 
side of the blade. A little paraffin used 


Plane Iron on a Block Having the Proper Slope for 
the Angle of the Edge 

on the two rubbing surfaces of the 
wood parts will give good action with- 
out friction. 

When the fine feather shows on the 
cutting edge of a tool treated on this 
device, it is better to use a small hand 


stone or a smooth steel instrument to 
turn it back than to attempt to reverse 
the whole block with tool attached, it 
being rather awkward to handle. The 
former method also eliminates the 
danger of rounding off the straight 
edge of the tool more or less.——Con- 
tributed by Herman Lindenberg, Jr., 
W. Hoboken, N., J. 


Simple Medicine Dropper 


When a medicine dropper is not at 
hand or when it is desirable for any 
reason to drop the medicine directly 
from the bottle, a very efficient drop- 
per may be made from an ordinary 
cork stopper in the following manner: 
Cut two small grooves lengthwise of 
the cork opposite to each other. When 
using, hold the bottle in such a way 
that the air will enter one of the 
grooves, A, and the medicine will drop 
out of the other, B. 

The size of the grooves will depend 
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Two Grooves in a Cork, One for the Vent and One 
for the Fluid 


upon the character of the liquid in the 
bottle. Alcoholic and light aqueous 
solutions require very small grooves, 
while for syrups and oils they must be 
made somewhat larger.—Contributed 
by W. C. Lane, N. Wilkesboro, N. C. 


Repairing a Crack in Cast-Iron Pipe 

A crack in a cast-iron pipe or a gaso- 
line-engine cylinder, caused by freez-°* 
ing, can be repaired in the following 
manner, if the pressure the part has to 
withstand is not too great. Procure 
some sulphate of copper, commonly 
known as bluestone, and dissolve it 
in water. Clean the edges of the crack 
well with a file or sandpaper, Paint 
the iron with the solution several times 
until there is a coat of copper on it. 
The copper surface can be easily soft 
soldered, which will produce a satis- 
factory repair in many cases.—Contrib- 
uted by Wm. W. Grant, Calgary, Can. 
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Measuring Water without a Meter 


The amount of feed water pumped 
into a boiler is a point of interest to 
the engineer, says Power. If there is 
a water meter in the pipe line, this 
may be determined, but such an instru- 
ment is never correct and the reading 
must be multiplied with a certain co- 
éfficient in order to give the actual 
flow of water. To render the situation 
still more difficult, this coéfficient 
varies with the speed of the meter and 
also with its age. 

Assume that a 50-ft. pipe line is 
supplying a boiler with water. The 
amount of water flowing through the 
pipe may be determined in the follow- 
ing manner: Attach a %-in. iron pipe 
in the far end of the supply pipe, as 
shown in the sketch by the small pres- 
sure pipe. Run this small pipe along 
the larger one to any convenient point 
near the boiler or other outlet, and 
connect it to a U-tube having a scale 
graduated in inches, Also connect the 
opposite end of the U-tube to the sup- 
ply pipe and fill the bend half full of 
mercury. 

When water is flowing in the supply 
pipe there will be a difference in pres- 
sure between the points where the 
small pressure pipe is connected to the 
supply pipe, causing the mercury to 
be elevated in one leg of the U-tube 
and depressed in the other. This pres- 
sure difference varies with the velocity 
of flow, and it is this fact which makes 


SMALL PRESSURE PIPE aN 


REGULAR PIPE 


Pressure Gauge on Pipe Line 


it possible to determine the volume of 
water passing through the pipe. 
The arrangement must be calibrated, 


which means maintaining the differ- 
ence in pressures constant for a defi- 
nite period, say 10 min., during which 
time the water is collected in a barrel 
and afterward weighed, For this pur- 
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SQUARE ROOT OF INCHES OF MERCURY IN U-TUBE 
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GALLONS PER MINUTE 
Curve Diagram 

pose cut in at some point in the supply 
pipe back of the U-shaped tube and 
put in a tee as shown. This temporary 
connection is supplied with a three- 
way valve which is used so that, while 
the desired difference in pressure is 
being obtained, the water may be flow- 
ing through one opening of the three- 
way valve and into the sewer. When 
the desired pressures are secured, the 


‘ } TEMPORARY CONNECTION 
— USED ONLY DURING CALIBRATION 


| 
L to SEWER 


handle of the three-way valve may be 
turned and the stream discharged into 
the empty barrel which has been pre- 
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viously weighed. At the end of the 
10-min, interval, the three-way-valve 
handle is again turned, and the stream 
directed into the sewer. In this way 
a number of different pressures are 
taken and the water collected for each. 
The results should be plotted as shown 
in the curve diagram. 

Such an arrangement is not only in- 
expensive, but has, besides, the great 
advantage that, when once calibrated, 
it may be depended upon for accuracy 
at all times. Another feature is that 
it is not affected by hot or dirty water, 
or by chemicals. The distance between 
the points of connection of the small 
pressure pipe on the supply pipe should 
not be less than 25 ft., but need not 
mecessarily be straight. 


Adjustable Horse for the Shop 


Two necessary points in the con- 
struction of an adjustable horse are the 
ease of adjustment and the rigidity of 
the base. In most cases one is sacri- 
ficed for the other. The accompany- 
ing sketch shows the construction of 
about as handy an arrangement for 
general use as can be made for a wood- 
working shop. There are no parts with 
setscrews to, come loose and allow the 
work to fall. The jack is instantly set 
and, because of the extent of the base, 


Roller with Adjustable Legs 


it remains where set under a load, re- 
gardless of the tendency to tip as the 
work is moved either way over the 
roller—Contributed by F. W. Bently, 
Huron, S. D. 


Tempering Small Articles Evenly 


It is quite difficult to temper a lot 
of small springs or other small arti- 
cles and have the temper equal in all 
parts of each piece. The following 
process will be found to give an equal 
temper in every part of each article: 

Obtain a small cup which is pressed 
from one piece of metal or a pieced 
cup with hard-soldered seams. Partly 
fill the cup with some animal or fish 
oil, Petroleum products are not good 
on account of their volatility. 

The articles are heated to the usual 
color and plunged into the cup, which 
is to have sufficient oil in it to cover 
them. After being thus hardened, the 
cup with the oil and the articles is 
held over the fire until the oil takes fire 
and burns. After the temper has been 
drawn sufficiently, the cup is removed 
from the heat and a cover placed over 
it to quench the flames. When cool, 
the articles are removed. The articles 
will be found evenly tempered. 

In tempering springs I usually allow 
the oil to burn about six minutes be- 
fore quenching. As the oil can be 
heated to only a certain temperature, 
the articles receive a perfectly even 
heat. If the oil is burned off from the 
article while it is only smeared with 
oil, some parts will be heated more 
than others, If a spring is made of 
piano wire, it will be greatly stiffened 
and improved by heating it to an even 
blue after it is formed. The reason for 
this is that when the wire is coiled 
the metal is full of strains which the 
heat removes.—Contributed by J. H. 
Seebee, Rochester, N. Y. 


Gasoline Spray for Cleaning 
Machinery Parts 


In cleaning and repairing the ma- 
chinery of an automobile, gasoline is 
used to cut out the thick and dirty 
lubricating oils in bearings. It is often 
difficult to get the gasoline into cer- 
tain places to be cleaned, and this has 
brought out a syringe device for use 
in such places. 

While cleaning some computing 
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scales, I desired to remove some oil 
and dirt from the parts, and the syringe 
idea obtained from the automobile- 
cleaning device led me to try out an 
ordinary blowtorch [ had at hand. 
When | desired to use the gasoline for 
cleaning, I opened the valve and al- 
lowed a fine stream to squirt out, 
which was easily directed to the spot 
to be cleaned.—Contributed by Robert 
S. Cheney, Ashtabula, O. 


How to Sharpen a Gouge 


Place the gouge on the bench with 
the back up and the cutting edge ex- 
tending about 3 in. over the edge of 
the table. Apply the whetstone with 
the right hand while holding the gouge 
level with the left; rub the stone back 
and forth at right angles to the gouge 


Whetting a Gouge 


and at the same time roll it around the 
curve of the gouge. This method will 
take out nicks when using a coarse 
stone and also keep the cutting edge 
straight, which is difficult to do on a 
grindstone. A few strokes of a fine 
stone in the usual way will produce a 
good edge.—Contributed by L. R. 
Kelley, Philadelphia, Pa. 


Self-Adjusting Belt Tightener 


A small grinding machine, having 
two pulleys side by side for changing 
the speed, was run by a round belt. 
The belt was always loose on one pul- 
ley and tight on the other, and the 
belt would stretch so that it would 
slip. This was easily remedied by cut- 
ting out a piece of the belt about 5 in. 
long, and putting in a piece of coil 
spring a little shorter than the leather 
taken out. This spring keeps the belt 
tight on both pulleys.—Contributed 


by Newcomb D. Hollister, Truston, 
New Jersey. 


A Hedge Trimmer 
Hedge cutting or trimming with a 
sickle or with hand snips is very slow 
and tedious work. As I had consider- 
able hedge to take care of, I made a 


Trimmer with Several Knives 


trimmer with several sets of blades 
similar to a regular trimmer. The 
blades were attached to a wood handle 
and operated with a wood lever as 
shown in the sketch. The operation 
is the same as when using the regular 
hedge trimmer.—Contributed by Her- 
man Krouskoff, New Rochelle, N. Y. 


Emery-Cloth Holder 


As I had a number of dirty connect- 
ing rods to polish I naturally set about 
to do the work as quickly as possible 
and with the least exertion. Emery 
cloth is hard to hold with the fingers 
and keep flat on thé rod. I procured 
two overall buckles and attached a 
round piece of wood to each buckle, 
with a cord, A strip of emery was 
placed in the buckles just as a strap. 
The device saved me _ considerable 


4 ¢ 


Handholds for Emery Cloth 


time, and I could put on a better pol- 
ish than when I held the emery cloth 
by hand.—Contributed by Wm, Schu- 
mann, New York City. 


COne of the objections to painting in- 
teriors with zine white is that it will 
crack or scale, but, according to a 
Danish painter, this can be remedied 
by adding 10 per cent of whiting. 
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Fastener for Window Screens 


An ordinary wood screw does not 
make a good fastening for screens, 
blinds, shutters and storm windows, 

as the wood 
around the 
threads will be- 
come worn as 
the screw is 

removed and re- 
placed. A good 

holding device is 
made of a short 
wood screw hav- 
ing a large diameter into which a hole 
is drilled and tapped to take a thumb- 
screw of standard threads, 

The wood screw is turned per- 
manently into the window or door 
facing. The holes in the frame are 
bored to coincide with the threaded 
holes in the wood screws. It is an 
easy matter to turn the thumbscrew 
in place.——Contributed by W. C. 
Terry, Boston, Mass. 


Removing Inner Band on Truck 
Wheels 


Motor-truck builders and black- 
smiths, in rebuilding truck wheels that 
have two bands, will find it a diff- 
cult matter to remove the inner band 
by heating, as both bands will ex- 
pand alike, causing them to remain 
tightly together. 

If it is desired to use one of these 
bands after the wheel is rebuilt, it will 
be a very easy matter to remove the 
inner band by driving a wedge  be- 
tween the two as shown in Fig. 1, 
making the opening the same all the 


Fig.2 
Driving the Wedge between the Bands, and Location 
for Striking the Inner One 
way through. Stand the bands up and 
leave the wedge between them and 
strike the metal at A A with the peen 
end of a sledge hammer. A few blows 


will cause the inner band to come loose. 
The band can then be heated and 
straightened.—Contributed by James 
E. Roy, Philadelphia, Pa. 


Substitute for Thumb Tacks 


In making patent drawings, or when 
a number of small drawings of the 
same size are to be made, I have found 
the attachment shown in the sketch to 
be a splendid substitute for thumb 
tacks. A drawing board on which 
thumb tacks are used soon gets full 
of holes and becomes useless. 

The bent end A of the spring clip 
clamps the paper B by the pressure of 
the spring. The spring is fastened to 
the under side of the drawing board 


Spring Clips Used on a Board to Hold Drawing 
Paper of Uniform Size 


C with two screws. A pressure of the 
finger on the under side of the clip 
raises it for the insertion of the paper. 
—Contributed by Chester E. Warner, 
Kalamazoo, Mich. 


Preserving Surplus Stain when 
Staining Shingles 


It is almost impossible to stain 
shingles without waste of staining liq- 
uid. To reduce this waste as much as 
possible, we used an old _ clothes 
wringer, attached to a tub, for press- 
ing out all surplus stain at the time 
the shingles were dipped. As our 
washing machine and wringer were 
driven by electric motor, the latter was 
belted to the old wringer to drive it, 
while the shingles were fed into the 
rolls, A better job resulted when the 
large end of the shingles were started 
in first—Contributed by Geo. Lindsay, 
Manitou Springs, Colo, 
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Tile Sewer Construction 
By GEORGE M. PETERSEN 
PART I 


The construction of the different 
kinds of municipal improvements, such 
as sewers, streets, culverts, highway 
bridges, etc., are but vaguely under- 
stood by the average man. It is the 
purpose of this description to give 
facts from a practical view point so 
that such of the younger generation 
that are so inclined may obtain a good 
knowledge of the proper methods of 
doing this work, and be enabled to join 
the army of construction men with an 
amount of practical knowledge which 
is seldom attained except by experi- 
ence, 

Tile Sewers 


In modern sewer construction there 
are several different classes of mate- 
rial used; the principal ones being 
brick, stone and concrete, for trunk 
sewers, while tile is used for branch 
or service construction. Tile is, how- 
ever, generally used on small trunk 
sewers up to 2% or 3 ft. in diameter. 
For large trunk sewers, brick is the 
most common material, the walls be- 
ing built up of two courses. 


inverts or bottoms and brick arches 
are also used on large trunks while 
reinforced concrete is used for short 
drainage sewers and culverts. As it 
is the object of this article to deal only 
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Four Forms of Sewer Tile for Laying Straight Mains, 
Turning Corners and Making House Connections 


with the construction of tile sewers, 
a few points bearing on the tile may 
not come amiss. ‘Tile sewers have a 
carrying capacity of 100 per cent more 
than brick sewers of the same size, 
and the table herewith shows the rate 
of discharge for the various sized tile 
at different grades. Sewer tile is made 
in sizes from 3 in, to 36 in, in diameter 


Stone and in “standard” and “double” 

£ GALLONS DISCHARGE PER MINUTE 

0 3 9 12 15 27 31 44 54 
i 4 20 28 | 35 50 62 71 101 124 
oO]. 6 63 89 111 156 | 194 224 317 389 

8 140 198 246 348 | 432 499 706 864 

a 9 196 277 339 480 595 687 971 1180 
8) 10 261 369 457 648 803 928 1310 | 1610 
< 12 432 612 758 1070 1330 1530 2170 2660 
° 15 800 1130 1400 1980 2450 2830 4010 4910 
8) 18 1320 1860 2310 3260 4040 4660 6590 8080 

20 1720 2500 3060 4330 5305 | 6130 8660 10610 
0 24 2910 4110 5035 7191 8810 10270 14520 17790 
Z 27 4020 5680 6960 9840 12050 13920 19680 24110 
> 30 5380 7618 9320 13180 16140 18640 26350 32280 
© 33 6950 9840 12050 17040 | 20865 24090 34070 41730 
< 36 8800 12450 15210 21565 | 26410 30500 43130 52820 

Carrying Capacity of Brick Sewers = 50% of Above Quantities. 
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strength. The standard is usual for tile 
up to 15 in. in diameter, and double 
strength for larger sizes. Under ex- 
treme conditions double strength is 
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RECEIVERS 
The Layout Showing Depth of Cut Made by an 
Engineering Crew for a Street Sewer 


sometimes used throughout. Sewer 
tile is made in forms, known as 
“straight,” curves, connections and 
Y’s, and shown in Fig. 1. Other 


shapes are made, but are seldom used. 


Laying Out the Grade 

The first step in the construction of 
any sewer is to obtain the grade, or 
fall. The method of determining this 
is as follows: The engineering crew 
first lays out the center line for the 
sewer and drives stakes at an “offset.” 
The offset is usually from 5 ft. to 10 
ft. from the edge of the proposed 
trench, although all offsets are figured 
from the center. Triangular stakes 
are usually used to mark the offset line 
and locate the grade plugs. When 
turning corners the stakes and plugs 
are set at the angles without regard to 
the distance, but on a straight run the 
stakes are placed on the even 100 ft. 
Each stake driven is called a station 
and marked as follows: 0 + 27, which 
means 27 ft. from the start, 1 + 89 
means 189 ft. from the start, etc.; the 
number preceding the plus sign indi- 
cating hundreds, and the number fol- 
lowing, the odd feet. After the stakes 
and grade plugs are driven, the man- 
holes are laid out, and a square stake 
marked M-H is driven in the center 
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As the location can 
never be exactly right, a few inches or 
even 1 or 2 ft. change in location will 


of the manhole, 


not cause any trouble. The layout of 
the sewer would appear as shown in 
Fig, 2. 

The grade plug is usually a %-in. 
round iron rod about 114 ft. in length 
and is driven in nearly flush with the 
surface of the ground about 2 in. in 
front of the triangular stake. After all 
these stakes and plugs are placed, the 
levelman takes a level of all the plugs. 
The engineers then figure out the 
grade of the sewer and make up a list 
of “cuts” to be made at each station 


or plug. A list of cuts would appear 

as shown in the following table: 
Station 0+ 0 Cut 8 ft. in. 
Station 0+ 28 Cut 8 ft. in. 
Station 1+ 0 Cut 7 ft. in, 
Station 14+.55 Cut 8 ft. in. 
Station 1+ 90 Cut 8 ft. 7 in. 
Station 2+ 0 Cut 8 ft. 4° in. 
Station 3+0 Cut 8 ft. 2. in. 
Station 4+ 0 Cut 8 ft. 10 in. 
Station 5+ 0 Cut 9 ft. in. 


It will be readily seen that while 0 
+ 0 is actually the deepest point of 
the sewer, a steady rise being made 
from 0 + 0 to the far end, the cut is 
not as heavy as at station 4 + 0. 
This is often the case and one should 
not get confused if he seems to be go- 
ing downward at the far end. If, how- 
ever, the tile appears to be flat or with 
a dip toward the upper end, a level 
placed upon it will quickly show the 
actual condition. 

After obtaining the list of cuts, make 
up a sight rod as shown in Fig. 3. As 
J 


| 


L 


Fig.3 


The Sight Rod, with Shoe and Crosspiece, Used for 
Leveling Tile in Starting a Run 


the deepest cut in the list is at station 
5 + 0 the rod must be made accord- 
ingly. The cut being 9 ft. 3 in., the 
rod should be about 5 or 6 ft. longer, 
and a crosspiece fastened at the 13-ft. 
Next 
into the earth di- 


mark after the shoe is attached. 
a stake is driven 


| | 
| 
REC 
3271455 
| 
| 
| 


POPULAR MECHANICS 


rectly out from the grading plug and 
from 4 to 5 ft. from the edge of the 
proposed excavation. These stakes 
should be made of 2 by 4-in. material, 
8 ft. long, which should be pointed at 
one end, These are always driven in 
pairs as shown in Fig. 4. These pairs 
are called rangers. As the rangers 
must be set at a height of 13 ft., the 
“cut” must be subtracted from the 13 
ft. and the crosshead attached. For 
example, set the rangers at station 
0 + 0 and station 0 + 28. As the cut 
at station 0 + 0 is 8 ft. 6% in., and 


this subtracted from the 13 ft. leaves 
4 ft. 514 in., a straightedge is marked 


4 ft. 544 in, and set upon the grade 
plug. Another straightedge and a level 
are used to transfer the 4 ft. 51% in. 
mark over on the upright without er- 


The Men are ‘Located on Stations and Dig the Depth 
of the Spade on Each One 


ror. A crosspiece, about 10 or 12 ft. 
long, 7 in. thick and 6 in. wide, is now 
placed flush with the mark and fas- 
tened with a screw clamp. The 
straightedge is leveled and the other 
clamp attached. The complete ranger 
with crosshead is shown in Fig. 4. At 
station 0 + 28 the cut is 8 ft. 5 in, 
which subtracted from 13 ft., leaves 
a remainder of 4 ft. 7 in., or the dis- 
tance for the marks above the plug. 
The rangers should always be checked 
by sighting over several of them to- 
gether. It is good practice to have 
two or three rangers set ahead and 
leave one or two in the rear of the 
work, This allows four or five rangers 
in line all the time and affords an ex- 
cellent check before starting the work 
in the morning by sighting all of them 
before commencing work. A variation 
of 6 in. is permissible and is very liable 
to creep in. One can never be too 
careful about setting rangers as ex- 
actly as possible. 


131 


Excavating 
The excavation should always be- 
gin from the lower or deeper end and 
work up grade, The best way to ex- 


lV 


Two Stakes are Set over the Location of the Trench 
and Called Rangers 


cavate for a big, wide, deepcut sewer 
is with a mechanical trench digger or 
even a steam shovel. On small jobs 
or in isolated districts, however, when 
the job will not warrant the additional 
cost of transportation and running ex- 
penses of the machinery, the excava- 
tion may be done by hand. There is a 
difference of opinion as to the best 
methods of doing this work. The one 
described is the one most used. 

The width of the trench must be first 
determined. This is governed by the 
size of the tile to be used and the depth 
of the excavation, For the job out- 
lined, a trench should be dug about 30 
in. wide for 18-in, tile; 24 in wide for 
15-in. tile; 23 in. wide for 12-in. tile, 
and 20 in, wide for 10-in. tile. 


Fic.6 


A Trench Narrowed at the Bottom, and Manner 
of Relaying Earth in a Deep Excavation 
Lay out the sides of the trench and 
run lines along both sides as guides 
for the laborers so that they may ex- 
cavate straight and true. The trench 


is marked out by two men following 
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the line and picking a small line in the 
earth with a pickax. Divide 200 or 
300 ft. of the trench marked out into 
spaces of 20 ft. each and set a small 
stake. Place two men to work in each 
20-ft. space. They should start the 
trench by working straight down to 
the bottom. Two men working a 20- 
ft. section are as good as four men 
working 10-ft. sections alone. Work- 
ing in the manner described requires 
only one-half the number of pickaxes, 
and having more room, the laborers 
can naturally work faster and to bet- 
ter advantage. Each laborer can 
change from shovel to pick at half- 
hour intervals and do more work with 
less exertion. After the excavation is 
down to within about 4 in. of the true 
grade, the men are started ahead in 
pairs and work along as shown in Fig. 
5, each pair taking a certain cut from 
8 to 12 in. and working straight 
through on that level to the end of 
the entire excavation. This style of 
excavating is what is termed “pro- 
gressive ditching.” 

The sides of the trench must be 
watched very closely as laborers have 
a tendency to “pull” the sides at the 
bottom, as shown in Fig. 6. A laborer 
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should be stationed about every 100 
ft. on top of the trench after it has 
reached a depth of about 3% ft., to 
turn back the excavated earth and 
maintain a narrow pathway about 20 
in. wide along the edge of the trench 
on both sides. This path is to allow 
for inspection of the trench and also 
to facilitate the handing of pipe and 
materials into the trench without 
knocking the excavated earth back into 
the trench. When excavating to a 
great depth by hand the trench must 
be wide enough to admit scaffoids on 
which the earth can be relayed to the 
surface as shown in Fig. 7. 

The 4 in. of earth which remains at 
the bottom of the ditch are removed 
by the tile layer or an experienced man 
who immediately precedes him. If 
excavated by the tile layer, the earth 
is thrown over his head onto the tile 
already laid, thereby “backfilling” the 
trench without throwing the earth all 
the way out and then back. It is ad- 
visable, and in fact given in almost all 
specifications, to keep the excavating 
gang not more than 200 ft. ahead of 
the tile layers on account of the danger 
of the banks drying and caving in and 
filling the trench, 


(To be continued.) 


Weighting Triple Doors or Windows 


In remodeling an old front, where 
there was not sufficient room between 
the center stiles for weights, I used 
the following method of weighting 


foe 


Each Center Stile has One Large Weight Which 
is Equalized by a Pulley and Rope 


them. The doors were of heavy mesh 
wire and weighed 75 lb. each. 

I used regulation weights on the 
outside of each outside door in the 
usual manner, and weighted the ad- 
joining edges of both center and out- 
side doors with one weight of 40 Ib. 
in each stile, the weight being hung 
on an awning pulley swung on one 
rope, to equalize the weight on the 
doors.—Contributed by F. E. Brown, 
Los Angeles, Cal. 


Blue Letters on Steel Surfaces 


The steel is heated until blue, then 
the letters are applied by painting in 
oil colors with a small brush. As soon 


as the color is dry the steel is im- 
mersed in strong vinegar. 


The blue 
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will disappear on all the uncovered sur- 
face. The paint is then removed with 
a piece of soft rag dipped in turpentine. 
The protected parts will show the blue 
color obtained by the heat. 


Substitute Spanner Wrench 


Many times when we have had a job 
that called for a spanner wrench, none 
of the proper size was available. I 
have overcome this difficulty by mak- 
ing a temporary spanner of a_ short 


Ol 


When Necessary a Spanner Wrench can be Cut on 
the End of a Piece of Pipe 


length of pipe having the proper diam- 
eter, and cutting the end with a hack- 
saw to make the projections. This will 
remove the nut without injuring it in 
any way.—Contributed by Jas. S 
Frear, Sidney, N. Y. 


Proper Shape of a Screwdriver Blade 


All screwdriver blades are formed 
wedge-shaped as shown at A. When 
turning large or stub- 
born screws the blade 
has a_ tendency to 
climb out of the slot 
which results in dam- 
aging the screw head. 
The best way to over- 
come this trouble is to 
shape the blade as 
shown at B. The metal is slightly 
hollowed out, back of the edge, with 
a rat-tail file. When shaped in this 
manner, it requires no downward 
thrust to keep the blade in the screw 
slot. 


An Auxiliary Drill Holder 


It often happens that the taper hole 
in the spindle of a lathe is not a stand- 
ard taper, so that the drill shank will 
not fit properly. This can be easily 
remedied by making an auxiliary drill 
holder to fit the end of the spindle and 
having a standard taper hole for the 
drill shanks, 


The end of the holder is bored out 
sufficiently to fit over the end of the 
spindle in A, and a key, C, the same 


The Auxiliary Holder is Fastened on the End of the 
Tailstock Spindle 

width as the key in the spindle, is put 
into it. The key prevents the holder 
from turning around and the holder 
can be slipped off and on the end with- 
out any trouble. The taper B is the 
same as for standard taper-shank drills. 
—Contributed by Chas. Homewood, 
Waterloo, Ia. 


Tug Holder for a Singletree 


Tugs on light harness to draw bug- 
gies have slots in their ends which 
slip over the ends of the singletrees. 
These are apt to 
slip off when go- 
ing down an in- 
cline unless 
something i s 
Y provided to keep 

the tug end in 
place. A good way to do this is to 
attach a piece of leather strap to the 
wood as shown in the sketch, In 
hitching up, the tug is run through the 
strap loop and slipped on the single- 
tree end. 


Homemade Thumbnut 


A great many times a thumbnut is 
required when none is at hand, One 
can be quickly 
made in the fol- 
lowing manner: 
Use an ordinary 
nut and make a 
wood button to 
fit over it, as 
shown in the sketch. 


In many places 
this will answer the purpose as well 


as the regular thumbnut.—Contrib- 


uted by A. S. Thomas, Gordon, Ont. 
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Cooling Engine Jacket Water 
Frequently the supply of water for 
cooling a gas engine is limited or is 
expensive, and it is desirable to have 
some means of cooling the water so 


FROM JACKET 


The Water Running over the Successive Corrugations 
of the Sheet Metal is Readily Cooled 


that it can be used repeatedly. <A cor- 
respondent of the Gas Engine presents 
a method which he used, in connection 
with a 30-hp. suction producer plant, 
to replace the tanks which are some- 
times utilized for cooling the water 
by natural circulation, 

The indicated horsepower was 40, 
and as it requires 5 gal. of water for 
each horsepower, this involved the use 
of 200 gal. of water an hour. Four 
old sheets of corrugated iron, each 20 
by 8 ft., were secured from a junk 
heap and were erected as a series of 
inclined shelves, as indicated in the 
sectional sketch. Timber work was 
used as supports, the jacket water be- 
ing sprayed on the topmost sheet from 
a pipe extending the full.width of the 
sheet. In this pipe 36 holes, ;g-in. in 
diameter, were drilled at equal dis- 
tances apart along its whole length. 
The water runs over the different 
sheets successively, as shown, and 
finally falls into a cement sump, from 
which it is pumped to the engine jacket. 

Sheets with deep corrugations are 
found to be more satisfactory, as they 
retain the water for a longer time, and 
can be set at a steeper angle. The 
sheets are spiked to the timbers, and 
each spike head should be surrounded 


and covered with cement to prevent 
the water from dripping through and 
rotting the timbers. Each sheet should 
be cut so that it begins, at the upper 
end, with the concave part of the cor- 
rugation and ends, at the lower, with 
a convex part, as at A, thus causing 
the water to drop off the edge without 
backing up on the under side of the 
sheet. 


Shop Signal for the Beltman or 
Electrician 


seing in charge of the maintenance 
department in a large manufacturing 
plant, I experienced a great deal of 
trouble when wishing to find the belt- 
man or electrician in a hurry, At 
times there would be two or three 
boys running around the plant look- 
ing for them. 

I have been trying a new plan for 
the past year and found it much bet- 
ter. Two lights of different colors are 
placed in the center of the largest shop 
so they can be seen from almost any 
part of the place. The lights are 
turned on and a note giving instruc- 
tions hung on a nail. Any number of 
lights can be installed in different parts 
of the shop where they may be easily 
seen.—Contributed by H. D. Harper, 
St. Louis, Mo. 


An Emergency Lock 


The ordinary door lock of the aver- 
age hotel room cannot be depended 
upon for holding the door against in- 
The lock shown in the ac- 


truders. 


The Lock for Use in Emergency Cases and Its 
Application to Any Door 
companying sketch makes it possible 
for the traveler to lock his door se- 
curely. The lock is made of two pieces 
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of sheet steel, formed as shown and 
fastened together with a small chain, 
so one part cannot be lost from the 
other. The manner of using the lock 
is clearly shown.—Contributed by 
George V. Sheridan, Brooklyn, N. Y. 


Shield to Protect Handsaw Teeth in 
a Tool Chest 


The shield is made of a_ small 


grooved stick of wood with a spring 
attached to hold it on the saw teeth. 
The spring is made of wire of the 
proper length with a coil at each end 
and fastened to the sides of the wood 
The illustration shows the stick 


stick. 


Spring Clip Holding 
the Grooved Stick on the 
Teeth of a Handsaw 


and spring, and the manner of attach- 
ing the device to the saw. 

The guard can be slipped on and off 
easily by pressing the spring forward 
with the thumb.—Contributed by J. 
H. De Lamatter, Aurora, III. 


Waterproofing Blueprints 


Immerse in melted paraffin until 
saturated a number of pieces of an ab- 
sorbent cloth, 1 ft. or more square. 
When withdrawn and cooled they are 
ready for use at any time, says Rail- 
way and Locomotive Engineering. To 
apply to a blueprint, spread one of 
the saturated cloths on a smooth sur- 
face, place the dry print on it with a 
second waxed cloth on top, and iron 
with a moderately hot flatiron. The 
paper immediately absorbs paraffin un- 
til saturated, and becomes translucent 
and completely waterproof. 
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Plant Pot in Cement Sidewalk 


The pot holding a plant or vine at 
the entrance of a residence in a 
crowded city is usually in the way, 


The Pot Being Placed in the Earth Keeps All 
ampness Away from the Walk 


and when the plant is watered the 
walks become wet. The illustration 
shows a good, cleanly way of arrang- 
ing a pot or keg in the walk, so that it 
is out of sight, and the seeping water 
will be taken up by the earth. A cover 
may be made for the pot as shown, 


Ruling-Pen Holder for Tracing 
Irregular Curves 

Tracing indicator diagrams free- 
hand with a writing pen makes un- 
even lines of irregular thickness. Us- 
ing the ruling pen free-hand is diffi- 
cult because it is necessary to keep it 
turning in the fingers. This attach- 
ment holds the pen steady while the 
fingers can revolve it with ease as the 
point traces around the curves of the 
diagram, The construction can be 
readily understood from the sketch. 
A sharp-pointed nail forms the pivot 


The Arm Holds the Pen Steady While It can be 
Turned by the Fingers 


point, and a screw in the split end of 
the arm is used to adjust the rigidity 
of the pen.—Contributed by J. J. 
O’Brien, Buffalo, N. Y. 
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Special Molding Jobs from Standard Patterns 


In a small shop having a varied stock 
of standard patterns the “stopping off” 
and “building on” in molds are neces- 


CORE CORE 
|| |] 


STOPPED OFF 


STOPPING OFF PIECE 


FRAME. FOR BUILDING ON CORE 
Fig. 1—Cylinder Pattern 


sary on all special jobs. The patterns 
must be utilized as far as possible with- 
out changing them from the standard, 
and with a minimum of pattern work. 
In making changes, pieces for stopping 
off and building on are always used 
when conditions favor, and thus stock 
patterns are adapted to the needs of 
the hour with little change in their 
original form. 

In Fig. 1 is shown a cylinder pattern 
with flanges on both ends and a cham- 
bered core. To shorten this cylinder, 
a flange is fitted around the barrel to 
make it the correct length and a stop- 
ping-off piece used. This is a half 
flange with core print attached, and 
is used by the molder in filling in that 
part of the mold not required for the 
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PATTERN 


ND 


BAND 
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casting. The large part of the core 
is shortened by filling in the core box. 
Such a pattern is lengthened by mov- 


ing the flange out the required distance 
and filling in the intervening space to 
correspond with the barrel of the cyl- 
inder. If this space between the 
flanges is great enough to allow the 
sand to “stand” when the pattern is 
drawn, no stopping-off piece is used, 
but if there is not sand enough, or it is 
liable to “tear up” on the “draw,” the_ 
stopping-off piece will be necessary. 
In extending the cylinder, the large 
part of the core must be lengthened as 
required. This is done with the frame 
for that purpose, before the cores are 
dried. The head of this frame, to 
which the three rails are attached with 
screws as shown, is made to fit over 
the small part of the core, while its 
outside diameter equals that of the 


A 


‘ STOPPING OFF FRAME 


BUILDING ON SEGMENT 


Fig. 3—Increasing or Decreasing Circular Plates 


larger part. When the frame is placed 
on, and brought flush with the end of 
the core, there should be a space be- 
tween the inner side of the head and 
the large part of the core, which, when 
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Fig. 2—Air-Tank Pattern 


filled in, will make it the correct length. 
A small air tank is shown in Fig. 2, 
having a hemispherical end, stopped 
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from a piece of straight pipe or column. 
The only addition to this pattern is 
the bands that strengthen the casting 


13 


with a frame the reverse of the one 


shown. The segment for increasing 
the diameter of the plate is used while 


J 
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PRINT STOPPED OFF 
T NEW FLANGE 
PRINT PRINT 
LENGTH OF 
OLD PATTERN 
STOPPED OFF STOPPED OFF 
PRINT 
Fig. 5— Water-Cylinder Pattern 


and also serve as a guide for the stop- 
ping-off piece. This is made, as the 
sketch shows, with two end pieces 
connected with a batten. This method 
can be easily used and the pattern ad- 
justed to make tanks of different 
lengths. 

Circular plates, cylinder heads, fly- 
wheels, etc., are increased or decreased 
in diameter as shown in Fig. 3. The 
black line shows the diameter of the 
plate pattern, while the dotted lines 
indicate the diameters to be stopped 
off or built on to produce the size re- 
quired. The stopping-off segment is 
of a radius to correspond to the diam- 
eter of the plate required. The seg- 
ment has end pieces attached to it for 
easy removal and to space equally all 
around the part to be filled in with 
sand. The end pieces are removed and 
the segment used without them while 
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filling in the spaces left in the sand be- 
tween the parts previously finished. 
A round hole is increased in diameter 


Fig. 4—Rectangular Plates 


the pattern is in the sand. The sand 
around the pattern is either dug away 
to accommodate the segment or a level 
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Fig. 6—Section through Mold 


bed “struck up” and the diameter 
“rammed up” afterward. When in- 
creasing the diameter of a flywheel, 


where the inside of the rim provides a 
guide, a suitable segment is used after 
the pattern has been drawn. 

In stopping off a square or rectangu- 
lar plate, where there is nothing to lo- 
cate the stopping-off piece, blocks, 3 
in. thick, are fastened to the pattern, 
and corresponding blocks fastened to 
the stopping-off piece, as shown in 
Fig. 4. This insures the stopping-off 


piece being set in the proper place. 
The water cylinder, shown in Fig. 5, 
was lengthened and its style entirely 
changed, as shown in the drawing, in 
which is indicated the new pieces that 
were added to the old pattern. 


This 
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was a 24 by 30-in. cylinder, and eight 

castings, weighing over 6,500 lb. each, 

were made from the pattern. All the 
ORIGINAL OF 


side of the rails and making a bearing 
for the cores, which were “strickled” 
down to match. A piece of the proper 


SS GUIDE FOR STRICKLE 


Fig. 7—An End of an Engine-Bed 
Pattern Which was Stopped Off 
in the Mold by Using Strickle 


Guides on Each Side and Filling 


in Between. 


RAIL 


part above the new top flange was 
stopped off by making offsets in the 
port and suction-chamber cores and 
filling in with cores A A, Fig. 6, made 
for the purpose, as the plan of the mold 
shows. A piece as long and wide as 
the projecting flange was used to 
“strike up” a bearing for the cores. 
Beds for use with different combina- 
tions of cylinders are made with a cored 
inside, as this form is better adapted 
to changes. The usual plan is to make 
a core box long enough for the longest 
core and stop the shorter cores from it. 
A drawing is furnished the molder, as 
the pattern only makes a bearing for 
the cores, and they must be set by 
measurement. The end of such a bed 
is shown in Fig. 7. This was stopped 
off for a special cylinder. The stopped- 
off portion was approximately 2 ft. 
wide, 5 ft. long and 6 in. deep. This 
was accomplished by placing the 
strickle guides in the mold at each 
side, then filling in between and strik- 
ing off the top. The guides were then 
drawn and the spaces left by them filled 
in flush. This made a “bed” in the 
end of the mold the exact size and 
shape of the part to be stopped off. 
On this bed the rails were placed in 
their proper positions against the sides 
and a new bed “swept up” with the 
rails as guides. This finished the green 
sand mold, bringing it up to the in- 


shape was fastened in the core box 
to form the inside of the flange on the 
end of the bed, and a separate core 
used on the outside. 


Battery Economy 


To those who prefer dry batteries 
for all electrical work, the following 
method of using them on closed cir- 
cuits will prove valuable. This method 
permits the use of dry or other open- 
circuit batteries on telegraph or tele- 
phone lines where the circuit must be 
left closed, 

The ordinary methods of doing this 
require sufficient battery power at each 
end of the line to operate the system. 
This doubles the necessary cost of bat- 
teries, says Electrical Review. 

The better method is to get just 
enough batteries to operate the system, 
place half of them at one end of the 
line and one-half at the other, and con- 
nect the zines at both ends of the wire 
to one line, and the carbons to the 
other, or to the ground. The voltages 
of both sets will then be equal and, 
therefore, no current flows on the line. 

When either party wishes to call the 
other, he simply reverses the connec- 
tions of his set of batteries and uses 
the instruments. By this reversal the 


current of both batteries flows through 
When through talking, he 


the line. 
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restores the connections to their orig- 
inal condition, The direction of the 
current through the line depends upon 
which party has called the other. 

The apparatus may be grouped in 
any way, and distributed anywhere on 
the line. The only condition to be ob- 
served is that the open-circuit voltages 
of the two sets of batteries be equal, 
so that no current will flow until one 
set is reversed. Any kind of batteries 
may be used together. 


Gear-Cutter Gauge 


The illustration shows a gauge for 
setting a gear cutter in a milling ma- 
chine. It is made of sheet metal, about 
vs in. thick. The two edges are filed 
so that they will be parallel to each 
other, and a line is then drawn across 
at right angles. Cut a 60-deg. V-notch 
on each side, centering the line as 
shown. 

The gauge A is set on the index 


Gauge on the Center of a Lathe Setting a Cutter 
Exactly in the Center 

head center B, and the cutter C is ad- 

justed to the opposite V-notch. The 

gauge also can be used in setting the 

centers of the lathe —Contributed by 

G. Bogen, So. Boston, Mass. 


Humidifier for a Cigar Case 


An enterprising owner of a cigar 
store kept his cigar cases moist by us- 
ing a device described as follows: An 


electric light 
was wrapped in 
sponges which 


were set in a 
dish partly filled 
with water, The 
heat of the light formed steam suffi- 
cient to keep the case moistened, with 
the current turned on only a few 
minutes each day.—Contributed by 
Patterson D, Merrill, Chicago. 


Three-Point Bearing Clamp 


An ordinary carpenter's clamp can 
be made to hold twice as much with 
half the pressure of the screw by sim- 


A Groove Filed in the Center of the Anvil to Increase 
the Holding Power of a Clamp 

ply grinding or filing a groove in the 
center of the anvil, as shown at A. 
This gives a three-point bearing. No 
matter how much the screw is tight- 
ened on an ordinary clamp, it can be 
turned by taking hold of the back, This 
cannot be done with the three-point 
bearing clamp.—Contributed by F, G. 
Marbach, Cleveland, O. 


Handle for Heavy Doors 


The ordinary knob is entirely in- 
adequate for use on the heavy doors 
of power houses and mills, and the 
with 


cast-iron handle fastened 
screws is never sat- 
isfactory. With a 
badly stuck door a 
lever or tackle block 
applied to pull it 
open is very liable to 
pull off or break an 
ordinary handle. 

unbreakable 
handle that gives 
good results 
shown in the sketch. 
T he _ dimensions 
given are those which actual use has 
proven satisfactory. The iron may be 
bent cold and should be smoothed up 
with a file after the bending. It will 
be seen that there are only few parts. 
The center of the handle should be 
314 ft. from the floor and is located 3 
in, from the casing, when the door is 
closed, to give safety to the fingers.— 
Contributed by Van Allen Lyman, 
Paynes Creek, Cal, 
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A Hand Dog 
Frequently a very useful tool is also 
a very simple one, says American Ma- 
chinist. The little hand dog shown in 


Hand Dog for Holding Small Drills When Drilling 
in a Small Bench Lathe 


the illustration is an example. The 
uses of this tool are numerous. It 
may be used for holding a large variety 
of drills when drilling in a bench or 
small engine lathe. It is also very 
handy for holding small round stock 
while centering. In short, it does 
most of the work of a common lathe 
dog. 

The body and screw should be hard- 
ened. An attractive appearance may 
be given it if, in hardening, a mottled 
effect is added, provided it is machine 
steel. The handle may be made solid 
or skeleton, and the screw, either as 
shown or in the form of a thumbscrew. 


A Strainer Frame 


An ordinary globe holder with the 
screw holders, A, bent inward as 
shown at B makes a good strainer 
frame. The object of bending the 
screw holders is to get them in posi- 


Frame Made of a Glass-Globe Holder for Holding 
Wire Screen to Strain Paint 

tion to press on and fasten the screen 

securely in the frame. The screen 

should fit snugly. 


This device will be found useful for 
straining paint, etc. Screens of dif- 
ferent mesh can be used and when one 
becomes clogged it can be withdrawn 
and another inserted in its place— 
Contributed by Jas. M. Kane, Doyles- 
town, Pa. 


Twin China Closets 


Where a kitchen is back of the din- 
ing reom a built-in closet will save the 
housekeeper many extra steps. The 
closets or cupboards are placed in the 
wall between the kitchen and dining 
room, each being a duplicate of the 
other from top to bottom, even to the 
drawers in the lower part which 
slide either way. 

The woodwork of the closets with 
door catches and drawer pulls in both 
cases should match the woodwork and 
fittings of their respective rooms. The 
upper drawer of the cupboard for the 
silverware should be lined with un- 
bleached Canton flannel. The other 
drawers are for the table linen. 

The upper part is made with glass 
doors on the dining-room side, and 
wood doors on the kitchen side. In- 
stead of carrying dishes back and 
forth they are placed on the lower 
shelf of the closet where they can be 
reached from either side. This cup- 
board closet thus takes the place of 
a serving table. 

The silverware, dishes and table 
linen, when washed, should be put in 
their compartments on one side and 
taken out for use on the other.—Con- 
tributed by Katharine D, Morse, Syra- 
cuse, N. Y. 


Steel Pen Used in Draftsman’s Ink- 
Bottle Cork 


A steel pen makes an ideal substitute 
for a quill in the stopper of the drafts- 
man’s ink bottle. The advantage of 
this substitute is that there is always 
one handy to replace a broken or lost 
pen, while it is not so with the quill.— 
Contributed by George C. Madison, 
Boston, Mass, 
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How to Build a Simple Electric Motor 


By A. G. McCLURE 


An exceedingly simple and inexpen- 
sive motor that may be used in operat- 
ing small toys can be constructed as 
follows: First procure a good per- 
manent magnet, about 5 in. long and 
about 114 in. between the inside edges 
at the open end. This magnet should 
be at least 1% in. thick, and if it can- 
not be had in one piece, two or more 
may be placed side by side, like poles 
being placed together. The writer 


was unable to procure ready-made 
magnets, so one was formed and mag- 
netized. Obtain a piece of tungsten 


or some other good-grade steel, 4% in. 
by \% in., and about 11 in. long. Bend 


this piece into the form of a U, with 
the inner edges 1%4 in. apart. Square 


off both ends and drill two small holes 
in the outside surface of each end, 
AA, about % in. from the end. Tap 
these holes for small machine screws. 
‘Drill the hole B with a small drill, 
about ;'; in., in the center of the lower 
portion of the U and ream it out. The 
piece should now be clamped with a 
good pair of blacksmith’s tongs,—a 
block of iron being placed between the 
ends to keep the pressure of the tongs 
from drawing them together—heated 
to a cherry red and then plunged into 
a bath of oil. It can then be mag- 
netized by placing it in contact with a 
permanent magnet. 

Next obtain a piece of 14-in. brass, 
about % in. wide and 51% in. long. 
Drill two holes in each end of the 
piece to match those drilled in the 
ends of the magnet, also one in the 


center, and tap it for a Yy-i -in, machine 
Now bend this piece into the 


screw. 


‘these pieces in a pile, 


form ge Provide a machine 
screw, S, for the hole C and drill a small 
rab y hole in the end of the screw. 
Obtain a small quantity of soft sheet 
iron and cut a sufficient number of 
pieces similar to that shown at D to 
make a pile 14 in. high. Cut two 


Detail of Armature Laminations, and Completed Parts 
Assembled, but without Armature Windings 


size from some 
Now place all of 
the brass pieces 
being on the outside, and clamp them 
securely, then drill the two small holes, 
E and F. Place two small copper riv- 
ets in these holes and rivet the heads 


the same 
brass. 


pieces of 
thin sheet 


down before removing the clamp. 
Drill a %-in. hole, G, through this 
piece, the armature, for the shaft to 


pass through. Procure a piece of 4- 
in, steel rod, about 6 in, long. Sharpen 
one end so that it will enter the hole 
B, then cut the other end off and 
sharpen it so that it will enter the 
opening made in the end of the screw S. 
The armature may now be soldered to 
this shaft, its left-hand surface being 
flush with the ends of the magnet. 

A small commutator, H, should now 
be made as follows: Obtain a piece of 
thin brass tubing about 5g in. in diam- 
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eter. Turn down a piece of hard rub- 
ber so that the tube will fit tightly on 
it. Drill a hole in this piece of rub- 
ber of such a size that it, will have to 
be forced on the steel shaft. Saw two 
longitudinal slots in the brass tube 
diametrically opposite each other and 
then bind these two pieces in place on 
the piece of rubber with some heavy 
linen thread wrapped around each end. 
The armature is now ready to wind. 
Get a small quantity of No. 22 gauge 
cotton-covered wire, solder one end to 
one of the segments of the commuta- 
tor, then wind one end of the armature 
full and cross over and wind the other 
end full, soldering the end of the wire 
to the second commutator segment. 
Make sure to wind both ends of the 
armature in the same direction so the 
current in both parts of the winding 
produces magnetizing effects in the 
same direction. Insulate the winding 
from the core and the different layers 
from each other with a good quality 
of thin writing paper. 

Two small brushes should now be 
made from some thin spring brass and 
mounted on the brass piece as shown. 
These brushes should be insulated 
from the piece of brass and two small 
binding posts should be provided for 
making connections to them. The po- 
sition of the commutator and brushes 
should be such that the brushes move 
from one segment to the other when 
the ends of the armature are directly 
in line with the ends of the permanent 
magnet. 

A small pulley should be mounted 
upon the shaft to be used in transmit- 
ting the power. The whole device 
may be mounted in a horizontal posi- 
tion on a wooden base as shown, and 
the motor is complete. 


How to Make a Humidity Indicator 


A simple weather indicator that 
may be used in determining the con- 
dition of the atmosphere may be made 
as follows: Dress a small figure, in 
the form of a doll, with a piece of 
cloth, previously dipped in the fol- 
lowing solution: Chloride of cobalt, 


30 parts by weight; sodium chloride, 
15 parts; gum arabic, 74 parts; cal- 
cium chloride, 414 parts, and water, 
400 parts. This cloth will change 
color as the amount of moisture in 
the atmosphere changes, the change 
being due to the cobalt salt, which, in 
dry air, is lavender blue. As the mois- 
ture in the atmosphere increases, the 
color changes first to bluish red, then 
light red and finally pink, according 
to the amount of moisture. With a 
decrease in moisture, the colors change 
in the reverse order to that given 
above, and the blue color returns when 
the air becomes dry. 


The “Q” Trick 

Lay out the form of the capital let- 
ter Q with coins on a table and ask 
someone in the audience to select a 
number and then 
ask that person @ @ 
to count up @ 
from one until @ 
the number is 8@ 
reached, begin- @c 
ning at A and @ @ 
stopping on the @ 
circle, for  in- @ @ 
stance at B, then @ 
counting back 
again beginning @ 
with one, but, A@ 
instead of count- 
ing on the tail, pass it and go around 
the circle, say, to C. The performer 
gives these instructions to the person 
doing the counting. The one selecting 
the number must not tell the per- 
former what the number is, and the 
latter is to leave the room while the 
counting proceeds. The performer, 
before leaving the room, is to tell 
which coin will be the last one 
counted, 

Take, for example, the number 7. 
Counting from A to B there are just 
7 coins and counting back the last 
number or 7 will be at C. Try 9 for 
the number and the last one counted 
will also be C. The number of coins 
in the tail represents the number of 
coins in the circle from the intersec- 
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tion of the tail and circle to the last 
number counted. For instance, the 
sketch shows 4 coins in the tail, there- 
fore the last coin counted in the circle 
will be at C or the fourth coin from 
the intersection of the tail and circle. 

By slipping another coin in the tail 
the location of the last coin counted 
is changed, thereby eliminating any 
chance of exposing the trick by locat- 
ing the same coin in the circle every 
time. This can be done secretly with- 
out being noticed. 


To Keep Ants Away From Food 


Suspend a shelf, breadbox or rack 
with wire around which is tied a piece 
of cotton cloth, saturated with a min- 
eral oil. The ants will not cross the 
oil-soaked cloth. 

Some strong wire hooks attached to 
the rack or shelf answer well to hang 
small articles on, such as bacon, bags 
of sugar, syrup cans, etc.—Contributed 
by C. B. Hosford, Swansea, Ariz. 


Vaulting-Pole Holder 

An adjusting device for a vaulting 
pole that can be easily fixed at any 
point on a round pole by using a 
wedge and ring, is shown in the 
sketch. The wedge carries a pin on 
which to place the cross pole. The 


The Ring on the Upright, 
Held in Position by the 
Wedge, Which in Turn 
Carries the Pole on the 
Pin 


manner of using this device as well as 
its construction is clearly indicated. 
—Contributed by Sterling R. Speirs, 
St. Louis, Mo. 


Flying Model Aeroplane for a Display 

A novelty for a window display is 
made of a model aeroplane flying by 
its own power. To control the direc- 
tion and make the model fly in a circle 


Detail of Parts Showing Wire Connections and Model 
in Flight around the Central Axis 


it is fastened to a long stick or beam 
which is pivoted in the center. The 
one shown was pivoted to a roller- 
skate wheel which in turn was fast- 
ened to a metal standard. The beam 
was attached to the skate wheel with 
two small bolts which were insulated 
and carried two brushes as com- 
mutator contacts. 

The commutator rings were made 
of heavy brass strips, fastened to a 
round piece of wood which was at- 
tached to the metal standard. The 
wires from the current supply were 
connected to the commutator rings. 
From the brushes connecting wires 
were carried along the beam to the 
aeroplane motor which was a small 
battery motor with propeller. 

The opposite end of the beam was 
weighted to balance it. The first 
sketch shows the parts and the man- 
ner of making the connections. The 
aeroplane is driven in a circular path 
by its own power in a _ realistic 
manner, 
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Drip-Pan Alarm 


The trouble caused by overflowing 
of the drip pan for an ice box or re- 
frigerator can be overcome by attach- 


\! 


The Float in the Pan, and Contacts for Closing the 
Circuit to Ring the Bell 


ing a device that will sound an alarm 
when the water reaches a level safely 
below the overflow point. <A device 
of this kind may be attached to the 
back of the refrigerator as shown in 
the sketch. A float, A, is attached to 
the lower end of a rod, B, which slides 
through staples CC. At the upper end 
of the rod, a V-shaped copper sheet, 
D, is soldered. This makes the con- 
tact points in the electric wiring. The 
battery E can be placed under or back 
of the refrigerator as desired. The 
method of wiring is clearly shown. 


A Live-Bait Pail 


Every fisherman knows that live 
bait will soon die if they do not receive 
sufficient air. I have succeeded in 
keeping bait 
alive and healthy 
by using a pail 
of my own con- 
struction, which 
is provided with 
a compressed-air 
space to force air 
to the surface of 
the water. The 
air space A takes 
up one-fifth of 
the interior at 
the bottom of the pail, and an ordi- 


nary hand bicycle pump is used to fill 
it through a bicycle-tire valve, B. The 
pipe C from the air space extends up 
along the side of the pail and the up- 
per end is bent so that it just touches 
the surface of the water. The pipe con- 
tains a valve to regulate the flow of 
air. 

After the pail has been standing for 
an hour or more, the bait will rise to 
the top. The valve is then opened for 
a few minutes, and the minnows will 
soon swim around in the water as 
when this was fresh.—Contributed by 
T. Whelan, Paterson, N. J. 


A Mouse Trap 


After using various means to catch 
the mice in my pantry, I finally de- 
cided I could not catch them in the 
ordinary manner. Knowing that mice 
are not afraid of dishes but will run 
all over them, while they will stay 
away from other 
things, I took a 
dinner plate, a 
bowl that held 
about 1 qt., a 
thimble, filled 
with _ toasted 
cheese, and arranged the articles as 
shown in the sketch, balancing the 
bowl on the thimble. When _ the 
mouse nibbled the cheese, the bowl 
came down on it, making it a prisoner. 
The whole was then dropped in a pail 
of water. Scald the dish and bowl be- 
fore using them again to remove all 
traces of the mouse. 


Quickly Made Rheostat 


A short time ago I found it neces- 
sary to melt some silver, and in set- 
ting up an arc light to obtain the heat 
I made a rheostat by winding wire 
around a large earthenware jar. As 
the jar is a non-conductor and would 
not burn, it served the purpose per- 
fectly. In winding the wire, be care- 
ful to keep the coils from touching 
each other.—Contributed by P. D. 
Merrill, Chicago, Ill, 
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Leaded-Glass Panels for Furniture 


Certain kinds of furniture may be 
greatly improved in appearance by the 
use of simple glazed panels in the door 
frames. It would be inappropriate to 
have anything elaborate in a_ small 
cabinet for the reception of china as it 
distracts the attention from the con- 
tents, but a simple leaded diapering or 
pattern of small design, such as shown 
in Figs. 1 and 2, would be quite in 
place and have a good effect. For 
other purposes more elaborate effects 
can be worked out in deep shades, says 
Work, London. 


A hanging cabinet with leaded 
panels is shown in Fig. 3. These 


panels for the doors are in the design 
shown in Fig. 2. Panels of this design 
can be used either for furniture or for 
small windows. The process of mak- 
ing these panels is not difficult and the 
ordinary workman can form them, the 
only difficult part being the soldering 
of the joints. 

The beginner should confine himself 
to plain glazing, the design being 
formed by piecing together glass of 
different shades. The method of pro- 
cedure is to first make a small sketch 
in color to a scale of about 1 in. to the 
foot, carefully arranging the parts and 
colors. <A_ full-sized panel be 
drawn from this sketch. The effect of 


Fis.t Fig 2 


Simple Leaded Diapering of Small Design for a Small 
China Closet or Cabinet 


plain glazing depends entirely on the 
arrangement of the lead lines and the 
art glass, In the full-sized drawing 


(iy 


Fic.3 


A Small Hanging Cabinet with Doors Having the 
Leaded-Glass Design Shown in Fig. 2 

the shapes are arranged so that they 

may be easily cut, all long forms being 

either avoided in the design, or divided 

by a cross-lead to guard against break- 

age in the cutting. 

Two simple forms of glazing are 
shown in Figs. 1 and 2. The one 
shown in Fig 4 is somewhat different, 
the top of the panel being decorated 
with simple curves, This general de- 
sign is considerably elaborated in Figs. 
5, 6 and 7. It is desirable to decorate 
only a part of a window so that the 
maximum of light may gain access. 

Two simple treatments of a sailing 
craft are shown in Figs. 8 and 9, The 
effect of the introduction of this de- 
sign in one of the panels of a small 
cabinet is shown in Fig. 1. 

An example of plain glazing is 
shown in Fig, 10, This is a piece of 
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simple leading and yet very effective, 
involving no difficulty of construction. 

For this lead glazing a quantity of 
strip lead, the section of which is 


Sketch out the lines of the design 
full size on paper, drawing in only one 
side of a symmetrical pattern and trac- 
ing the other. After the design has 
been prepared, the next 


I I I I 


= 


step is to make a cut- 
ting pattern, To do 
this, take a piece of 
>Y/4 +} tracing cloth and lay it 
on the drawing. Trace 
N the lines and go over 


them with a_ brush 
dipped in black, mak- 


ing the lines exactly 
the same thickness as 


the core of the lead, or 


| the thickness of the 
| distance the glasses are 
separated from one an- 


I I 


I I I I 


Fic.4 Fic.5 


Fic.6 other, as shown in Fig. 


Only a Part of the Top of Each Window is Highly Decorated so That the 11, Each division is 


Maximum Light may Gain Access 


shown in Fig. 11, will be required. 
This can be purchased from dealers in 
art-glass supplies. The lead is sold 
on spools and it must be straightened 


Fig.7 


Two Windows Placed Together May Have Their Tops 
Leaded to Produce a Combined Effect 


before it can be worked, This is most 
easily done by fastening one end and 
pulling on the other. The glass for 
this work must be reasonably thin as 
no advantage is gained by the use of 
thick material, and it is difficult to cut. 
A piece of art glass has a right and a 
wrong side, the side on which the spots 
and streaks appear is the right side, 
and it is cut on this side. The tools 
required are a glass cutter, a heavy 
knife and soldering appliances. 


marked for the color it 
is to be and the paper is then cut into 
sections on each side of the broad line. 
These pieces form the patterns for cut- 
ting similar shapes from heavy card- 
board which serve as templates for 
cutting the glass. 
Proceed to cut the glass by laying 
a pattern on the right side and scoring 
around with the cutter guided by the 
pattern. Little difficulty will be ex- 
perienced in this work if the general 
design does not have very irregular 
shapes. 
When the various pieces of glass 
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Fic.8 


Fic.9 


Two Designs for the Tops of Windows, Showing 
Treatments of Sailing Craft 
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have been successfully cut and are 
ready for leading up, arrange them in 
position on the preliminary sketch, 
and then measure the outside leads and 
cut one piece for each side, the lead 
being cut to fit against the core of the 
other at the joint, as shown in Figs. 12 
and 13. Proceed to cut the lead for 
the long curves, obtaining the length 
by bending the strips along the lines 
of the design. As each is cut it will 
be found convenient to tack it in posi- 
tion on the working table by means 
of small brads, so as to simplify the 


measuring and cutting of the other’ 


parts, Continue until the panel is 
complete, when, after truing up, it is 


| 
Z. 

GLASS, 

Fig.l 

San A, Fig.i2 
Fig.10 


Example of Plain Glazing with Cross Section of Glass 
and Lead Strip, also Showing Joint 


CORE OF LEAD 


Fic.13 Fig.14 


The Lead Frame is First Made, the Long Lines are 
Put in and Then the Short, Horizontal Ones 
ready for soldering, This is done in 
the usual way but requires extraordi- 
nary care to avoid the possibility of 
melting the lead. The overlapping 
parts of the leads are pressed well 
against the glass in each division to 

keep it from rattling. 

In making up the squares and rec- 
tangles such as appear in Figs. 2, 4, 5, 
6 and 7, lead the long lines first, add- 
ing the shorter, horizontal pieces last. 
The sketch, Fig. 14, will clearly illus- 
trate this part of the work. The sketch 
shows the starting of the panel, Fig. 5. 


Raising Cucumbers on a Trellis 


A novelty in cucumber culture, tried 
recently with great success, is as fol- 
lows: As soon as the vines are about 
18 in. long, stretch wire mesh 24 in. 
wide on poles alongside the row of 
plants and train the vines on the wire. 
The cucumbers will grow larger and 
the plants will require less care than 
when they are on the ground, 


A Barrel Boat 


A boat that any handy boy can 
easily make is constructed of a barrel 
which is kept with the opening cut in 
one side up by two 4 by 6-in, timbers 
and two tie pieces, 2 by 4 in. The 
lengths of these pieces will depend on 
the size of the barrel. 

A good watertight barrel should be 


selected and an opening cut in the cen- 
ter between the hoops, of such a size 
as to allow the body of the occupant 
room for handling an oar. The 
timbers are attached to the barrel with 
iron straps—pieces of old hoops will 
do. The two tie pieces are put across 
the timbers at the ends of the barrel 
and spiked in place. 

The boat is to be propelled with a 
single, double-end paddle. There is 
no danger of the boat capsizing or the 
water splashing into the barrel. 


Boat Made of a Barrel Which is Kept from Capsizing 
by Timbers Attached 


po 
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Electric-Light Mystery 


A novel attraction for a window dis- 
play can be made of a piece of plate 
glass neatly mounted on a wood base, 


VELECTRIC WIRES 


Electric Light Mounted on Top of a Plate Glass with 
Hidden Connections on the Glass Edge 


and an electric light which is placed 
on the top edge and may be lighted 
apparently without any wire connec- 
tions, 

The method of concealing the con- 
nections is to paint the edges of the 
glass green, then, before the paint is 
quite dry, lay on a thin strip of copper, 
making the connections at the base on 
both sides, and to the lamp in the 
same manner, Another coat of paint 
is applied to cover the strip. The 
color should be an imitation of the 
greenish tint of glass edges. Any de- 
sired lettering can be put on the glass. 
—Contributed by O. Simonson, Brook- 
lyn, N. Y. 


An Oar Holder 


Persons rowing boats, particularly 
beginners, find that the oars will slip 
out of the oarlocks, turn or fall into 


The Screweye in Position on the Oar and over One 
Prong of the Oarlock 

the water. This may be avoided by 

turning a screweye of sufficient size to 

prevent binding on the lock into the 


oar and placing it over the lock as 
shown at A, so that the pull will be 
against the metal. The oars will never 
slip or jump out, will always be in the 
right position, and it is not necessary 
to pull them into the boat to prevent 
loss when not rowing. The locks will 
‘not wear the oars, as the pull is on the 
metal eye. Place the eye so it will 
have a horizontal position on the side 
of the oar when the blade is in its right 
position. 


Cooking Food in Paper 


A flat piece of paper is much more 
convenient to use than a paper sack 
in cooking, as it can be better fitted to 
the size of the article to be cooked. 
Wrap the article as a grocer wraps 
sugar, folding and refolding the two 
edges together until the package is of 
the proper size, then fasten with clips 
and proceed to close the ends in the 
same way. This avoids all pasted 
seams and makes the package airtight. 
—Contributed by J. J. A. Parker, 
Metamora, O. 


Washing Photograph Prints 
Photographic prints may be washed 
in a stationary washbowl with just as 
good results as if washed in a high- 


A Medicine Dropper on a Faucet Produces a Whirl- 
ing Motion of the Water in the Bowl 
priced wash box, by cutting off the 
upper end of the rubber nipple on a 
bent glass medicine dropper and plac- 
ing it on the faucet as shown in the 
illustration, This arrangement causes 
the water to whirl around in the bowl, 
which keeps the prints in constant 
motion, thus insuring a thorough 
washing.—Contributed by L, O. D. 

Sturgess, Arlington, Oregon, 
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A Toy Popgun 


A toy popgun can be easily made 
of two blocks of hard wood, ™ in. 
thick; a joint of bamboo, about 7% in. 
in diameter and 6 in. long; a small 
hinge, a piece of spring steel, 4 in. 
wide and 1 in. long, and a piece of 
soft wood for the plunger. 

The plunger A is cut to fit snugly, 
yet so it will move easily in the piece 
of bamboo B. One of the blocks of 
hard wood, C, is bored to fit one end 
of the bamboo, the other block has 
a 4-in. hole bored, to center the hole 
in the first block. The two blocks are 
hinged and the spring latch attached 
as shown in the sketch. The spring 
has a hole drilled so it can be fastened 
with a screw to the outer block, and 


Shoe-Shining Stand 


To anyone who finds it tiresome to 
shine his shoes while putting the foot 
on the rim of a bathtub, on a cook- 


203% 


Detail of Popgun, Showing the Parts Assembled and 
Position of the Paper 


a slot cut in the other end to slip 
over a staple driven into the block C. 

A piece of paper, D, is placed in 
between the blocks while the plunger 
A is out at the end of the bamboo. 
A quick pressure on the plunger A 
will cause the paper D to break out 
through the small opening with a 
loud pop.—Contributed by Paul H. 
Burkhart Llue Island, Il. 


A Non-Rolling Thread Spool 


A spool of thread may be kept from 
rolling by gluing squares of cardboard 
to the ends, The 
squares should 
be a little larger 
than the spool. 
This will save 
many a step and 
much bending 
over to pick up 
the spor 1. The 
spool, when it 
falls, will stop where it landed.—Con- 
tributed by Katharine D. Morse, Syra- 
cuse, N. Y. 


Dimensioned Parts and Completed Stand Which 
has a Box to Hold the Shining Outfit 


stove or chair with a newspaper on it, 
the stand here described will afford 
relief and at the same time he will 
always have the shining outfit ready 
for use, 

The whole is of pine, the foot rest 
being made of a piece 2 by 4 in.; the 
legs, of 1 by 2 in., and the bottom of 
the box, of 4% by 4% in. All other 
dimensions are given in the sketch. 
After the legs are attached and the 
bottom of the box in place, the sides 
are fitted and fastened with nails.— 
Contributed by Samuel Hughs, Berke- 
ley, Cal. 


Cutter Made of a Wafer 
Razor Blade 
A useful instrument for seamstresses 


and makers of paper patterns and 
stencils can be made of a piece of steel 


The Wafer Blade Attached to the Handle, the Top 


Edge being Protected with a Cork 


or iron and a wafer razor blade. The 
end of the metal is flattened and two 
holes drilled to match the holes of the 
razor blade. Small screw bolts are 
used to attach the blade to the handle. 
Place a cork on one edge as a protec- 
tion for the hand of the user.—Con- 
tributed by Maurice Baudier, New 
Orleans, La. 
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A Fish Stringer 


The illustration shows a very sim- 
ple and inexpensive device for the 
It is 


angler to string and carry fish. 


Inexpensive Stringer Made 
of a Pail Handle and 
Small Chain 


made of a pail handle through which 
is passed a piece of soft wire, having 
sufficient length for bends or loops at 
each end, and a piece of chain. A 
chain 18 in, long is sufficient. One end 
of the chain is fastened in the loop at 
one end of the handle, and the other 
has a piece of wire attached for push- 
ing through the gills of the fish. The 
other end of the wire through the 
handle is arranged in a hook to catch 
into the links of the chain.—Contrib- 
uted by G. O. Reed, Stratford, Canada. 


Substitutes for Drawing Instruments 


Three of the most used draftsman’s 
instruments are the compass, ruler 
and square or triangle. When it is 


necessary to make a rough drawing 
and no instruments are at hand, com- 
mon and easily obtainable things can 
be used as substitutes. 

A sheet of heavy paper folded as 


A Compass, Ruler and Square Made of Ordinary 
Things at Hand 

shown at A will serve as a ruler, and 

the same sheet given another fold will 

make the square B. If given another 

fold diagonally, a 45-deg. triangle is 


formed. A_ substitute compass is 
readily made of a short pencil and a 
pocket knife, as shown at C.—Con- 
tributed by Jas. J. Joyce, Olongopo, 
Philippine Islands. 


How to Make an Aspirator 


A simple aspirator that may be used 
for a number of different purposes, 
such as accelerating the process of 
filtering, emptying water from tubs, 
producing a partial vacuum in vessels 
in which coils are being boiled in paraf- 
fin, etc., may be constructed as fol- 
lows: Obtain two pieces of brass 
tubing of the following dimensions: 
one 7 in. long and 34 in. outside diam- 
eter, and the other, 3 in. long and 4 
in. outside diameter. Drill a hole in 
one side of the large tube, about 3 in. 
from one end, of such a diameter that 


Detail of the Aspirator and Its Connections to a 
Faucet, for Increasing the Speed of Filtration 
the small brass tube will fit it very 
tightly. Take an ordinary hacksaw 
and cut a slot in the side of the large 
piece, as shown at A. This slot is 
sawed diagonally across the tube and 
extends from one side to the center. 
Obtain a piece of sheet brass that will 
fit into this slot tightly, and then 
solder it and the small tube into the 
large tube. The slot and hole for the 
small tube should be so located with 
respect to each other that the small 
tube will empty into the larger one 
directly against the piece of sheet 

brass soldered in the slot. 

The upper end of the large tube 
should be threaded inside to fit over 
the threads on the faucet, or an attach- 
ment soldered to it similar to those on 
the end of an ordinary garden hose. 
A rubber hose should be attached to 
the small tube and connected, as 
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shown, to a piece of glass tubing that 
is sealed in the cork in the top of the 
large bottle, The funnel holding the 
filter paper is also sealed into the cork. 
Melted paraffin may be used in sealing 
the glass tube, funnel and cork in 
place, the object being to make them 
airtight. The filter paper should be 
folded so that it sticks tightly against 
the sides of the funnel when the liquid 
is poured in, thus preventing any air 
from entering the bottle between the 
paper and the funnel. Turn on the 
faucet, and it will be found that the 
time required to filter any liquid will 
be greatly reduced. Be careful, how- 
ever, not to turn on too much water, 
as the suction may then be too strong 
and the filter paper become punctured. 


A Key-Holder Hook 


A good hook for hanging keys, 
toothbrushes and other small articles 
can be made 
from _ ordinary 


wire staples, as 
shown at A. 
One leg of the 


staple is cut away as shown at B 
and the other leg driven into the 


board as shown at C. These will an- 
swer the purpose as well as screw- 
hooks.—Contributed by W. C. Heidt, 
Chicago. 


A Hand Hoe 


A hand hoe, especially adapted for 
weeding or cultivating small truck, 
particularly onions, can be made of a 
piece of hard wood, % by 1% in. by 4 
ft. long, and a piece of old bucksaw 
A blade, 18 in. long and 2 in. 


blade. 


Bucksaw Blade Attached 
to a Hardwood Handle 


wide, bent into a loop is attached with 
bolts to the handle.—Contributed by 
Geo, H. Miller, lowa City, Iowa. 
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Seed Receptacle for Bird-Cages 

A handy seed and water container 
for a bird-cage can be made of a com- 
mon spice tin, The receptacle can be 


Spice Tin Attached to the Wires of a Bird-Cage for 
a Water or Seed Receptacle 

filled without removal by simply tak- 

ing off the cover. Thus the seed will 

not be scattered. 

The tin is attached by cutting a hole 
in the back as shown, and bending 
the side edges to fit over the wires to 
hold it in place. The bottom strip is 
a support which rests on the floor of 
the cage and prevents the tin from 
slipping down on the wires. 


Kitchen-Utensil Scraper 


A flexible utensil scraper is one of 
the most useful articles I have in my 
kitchen. It covers such a large surface 


The Blade is Flexible so It can Readily Shape Itself 
to the Curves of a Kettle 

in scraping pans, kettles, etc., that this 

most disagreeable part of the kitchen 

work is quickly and easily accom- 

plished. 

The flexible blade is attached to the 
tin handles with small rivets. The 
blade should be thin and narrow 
enough to allow it to bend. When the 
handles are pressed together, the blade 
curves to the shape of the utensil’s sur- 
face.—Contributed by Mrs. Della 


Schempp, Brodhead, Wis. 
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INTERESTING PATENTS, 


LEG-PULLING APPARATUS—An apparatus for 
pulling or stretching the lower limbs of a person, 
a treatment used in certain hip diseases, etc., is 
shown in Fig. 1. A vertical post, carrying pulleys, 
is attached to the foot of the bed, and a cord, bear- 
ing weights on one end, is run over the pulleys and 
attached to the ankle of the subject. The weights, 
which are similar to those of a weighing scale, may 
be increased or decreased in number as the treatment 
requires. 

ARM-OPERATED SHOE CLEANER (British 
patent)—Figure 2 shows a shoe-cleaning and polish- 
ing apparatus comprising a stand on which to place 
the foot, and a band of cloth with a wooden arm 
attached to each end. The cleaning or polishing 
cloth is worked over the shoe by means of the wooden 
arms, the purpose of which is to do away with the 
necessity of stooping down to reach the shoe. Some 
kind of a pulley arrangement that would allow the 
strip of cloth to be worked over the shoe by pulling 
and pushing the arms or levers, instead of work- 
ing them loosely up and down, would seem to be 
a practical improvement. 

SLIVER-REMOVING TWEEZERS (British pat- 
ent)—A pair of tweezers, especially designed for 
the extraction of splinters, hair, ete., from the 
flesh, is shown in Fig. 3. The tweezers are provided 
with means for pressing on the flesh surrounding the 
splinter, thereby preventing the flesh from being 
pulled up with it, and also assuring, by pushing the 
esh down from the splinter, a firm hold upon the 
latter. In the form of tweezers shown in operation, 
the pressure of the palm on the spring head holds 
down the flesh as the tweezer arms are raised up- 
ward in withdrawing the splinter. In the modifica- 
tion shown at the right, the points of one arm are 
adapted to grip the splinter and slide up the in 
clined arm when pressure is exerted, while the 
modification shown on the left is a form similar 
to the first, but having the spring connected to 
one of the pressing legs. 

COMBINED SICKLE, CORN KNIFE AND 
PRUNING SAW—Figure 4 shows a combination 
tool which may be used for pruning small trees and 
shrubs, for cutting the grass of lawn borders, and as 
a corn knife. The handle is adjustable to the posi- 
tions shown in the drawing. 

HOOF SUPPORT FOR HORSESHOEING—A 
support adapted to hold either of the hind hoofs 
of a horse in raised position for shoeing is illus- 
trated by Fig. 5. The apparatus comprises a saddle; 
a lever; a collar, to engage with one end of the lever, 
and a foot-supporting attachment fastened to the 
other end of the lever. 

LOCK FOR WEARING APPAREL—Devices of 
several kinds for locking umbrellas to hooks or 
umbrella stands in restaurants and like places, have 
made their appearance from time to time. Figure 
6, however, shows a device for not only safeguard 
ing the umbrella, but the outer coat and the hat 
as well. It comprises a rod adapted to pass through 
eyes or other openings in the articles to be locked, 
and a lock designed to cap one end, after the arti- 
cles have been placed on the rod. The rod is at- 
tached to one end of a chain and the cap to the 
other 

BEDCLOTHES FASTENER (British patent)— 
Any person who has experienced the disagreeable 
sensation which results from pulling or kicking the 
bedclothes from under the mattress at the foot of 
the bed on a cold night, will appreciate the en- 
deavor of the British inventor of the device shown 
in Fig. 7, to prevent such an experience. It con- 
sists of two strips of wood or other suitable mate- 
rial adapted to be bolted together to clamp the 
bedclothes at the foot. 

GO ROKE TEACHING APPARATUS 
(British patent)—An apparatus for teaching the cor- 


rect swing with a golf club is shown in Fig. 8. It 
comprises an arm pivoting on a spindle and attached 
by straps to the shoulders of the player’s body. _ It 


constrains the player’s body to move, when making 
a stroke, about an imaginary line passing from a 
point near the crown of his head and emerging 
near the base of his spine. Both the height of 
the rod and the inclination of the spindle may be 
adjusted. A wall bracket may be used instead of the 
column to support the apparatus. 
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PRACTICAL OR UNIQUE 
ROLLER POLE FOR ROLLER SKATERS 


When the very small boy who likes to play horse 
astraddle a broomstick becomes old enough to use 
roller skates, he may carry out the idea in a more 
practical way with a roller pole of the kind shown 
in Fig. 9. The device comprises a pole provided 
with a roller at one end, a seat near the center, a 
crosspiece for the hands at the other end, and a 
second crosspiece between the first mentioned cross- 


piece and the seat. This second crosspiece is to 
brace his knees against when he sits down on the 
" seat after getting a good start. 


MAGNIFYING GLASS FOR NEEDLE- 
THREADING (British patent)—The device shown 


in Fig. 10 is designed as an aid to the eyesight when 


it is necessary to thread a needle. It is a small 

* magnifying glass which may be attached to the 
thumb by means of a spring clip, in the position 
shown. 


RUBBER-PROTECTED NURSING BOTTLE— 
(British patent)—A boat-shaped nursing bottle pro- 
tected by two large rubber rings projecting beyond 
the body of the bottle is illustrated in Fig. 
The rings may be solid or hollow and are connected 
together by a sheath. 


BOTTLE-RINSING FAUCET—Figure 12 illus- 
trates a special cock arrangement for kitchen-sink 
faucets, the purpose of which is clearly shown. The 
bottle to be rinsed is slipped over the fixture and 
rests on a collar, in the sides of which portions 
are cut away to provide an escape for the water 
from the bottle. 


PARACHUTE FIRE ESCAPE—Figure 13 is a 
curious parachute arrangement by means of which 
a person, shut off by fire or smoke from other ways 
of escape, is expected to drop to the side walk or 
ground in safety. The parachute apparatus is de- 
signed to be attached in operative position outside 
a window, the parachute being contained in a tubular 
protector. The person attempting to escape works 
himself to the outer edge of the window sill, places 
his arms through arm supports and slides off, the 
parachute opening to retard and brake the descent, 
so that the ground will be reached without any 
harmful shock. 


DIVISIONAL TOOTHBRUSH—Figure 14 illus- 
trates a toothbrush having its bristles arranged in 
different-sized tufts, so shaped as to reach every 
part of the surfaces of the teeth. 


COAT-AND-SKIRT HANGER (British patent)— 
Coat hangers of many kinds and varieties have 
made their appearance on the market, but this 
hanger (Fig. 15) is a little different from others in 
that it is designed especially for women’s wearing 
apparel and accommodates both the coat and skirt 
of a suit. The hanger comprises two hinged mem- 
bers, each of which is formed with two arms of dif- 
ferent curvatures, the upper arms supporting the 
coat, and the lowers arms, the skirt. The hanger 
may be folded about the hinge, which is just under 
the hook, and is prevented by stops from collapsing 
while in use. 


ROLLER FLOUR CONTAINER—Figure 16 
shows a rolling-pin flour container, the hollow body 
o{ which is perforated to allow a discharge of flour 
_ onto the surface over which the pin is rolled. One 
of the roller handles is also hollow, and in it is 
contained a dough knife. 


SWIMMING MITT—A swimming mitt, having 
a body of a length and width to slip fairly closely 
over the four fingers of the hand, is shown in Fig. 
D 17. The purpose of the mitt is to make possible a 
more effective stroke in swimming by preventing 
any flow of water between the fingers. 

SHOE WITH COMBINATION ELASTIC AND 
LACED UPPER—A laced-upper shoe which may be 
drawn onto and removed from the foot without un- 
lacing is shown in Fig. 18. The back portion of the 
upper is of elastic material, and around this passes 
a leather strap provided with a snap button, the 
purpose of the strap being to hold the upper snugly Fie.17 
around the ankle. The strap may be unsnapped to 16. 
ease the tightness of the shoe when the wearer is 
rectininn in an easy-chair. 
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FOR the purpose of advertising fishing rods, a 

shopkeeper hung a large rod outside his shop, 
with an artificial fish at the end of it. Late one 
night Perkins, who had been dining a bit too well, 
happened to see the fish. Going cautiously to the 
door, he knocked | gently. 

“Who's there?” demanded the shopkeeper from 
an upper window. 

“Sh-h! Don’t make a noise, but come down as 
quietly as you can,” whispered Perkins. Thinking 
something serious was the matter, the man dressed 
and stole downstairs. 
ow, what is it?’ he inquired 

“Hist !” admonished Perkins. “Pull in your line, 
quick; you’ve got a bite.” 

“Mighty mean man I's wukin’ fer. 

“What's de mattah? 

“Took de laigs off de w'eelbarruh so’s I kain’t 
set it down an’ rest. 


Recently in Seattle in a cigar-stand appeared the 
sign, “We give $15.00 for 1909 Lincoln pennies.” 
No less a person was attracted by this than Judge 
Watson. He walked up to the counter and laying 
down a penny triumphantly asked for $15.00. The 
clerk took the penny, examined it closely, asked if 
it were genuine, and, after several minutes sighed 
and said he guessed it was good. 

“Certainly it is,” answered the Judge. “Where 
is my $15.00.” 

“Where,” said the clerk, “are the other 1908?”— 
Life. 
He had dropped a_ nickel in the slot of a tele- 
phone pay station and stood patiently waiting. He 
was full to the brim. He read the instructions and 

took down the receiver. 

“Number ?’’ asked central. 

“Fife centsch.” 

“What do you want?” 

“Spearmint.” 

A Harvard professor, noted for his severe way of 
examining students, tackled a raw-looking freshman: 
- understand you attend the class for mathematics ? 

“Yes.” “How many sides has a circle?” 
said the student. “Indeed ! What are they?” “An 
inside and outside!’ was the prompt reply. “And 
you attend the moral philosophy class also?” “Yes. 
“Well, no doubt you heard lectures on various sub- 
jects. Did you ever hear one on cause and effect? 
“Does an effect ever go before a cause?” 
“Yes.” “Give an instance!” “A barrow wheeled 
by a man!” The doctor hastily sat down and put 
no more questions. 


A Texan and a New Yorker were one day dis- 
cussing the relative merits of their respective climates. 
“Down where I live,”’ said the Texan, “‘we grew 
a pumpkin so big that when we cut it my wife 
used one-half of it as a cradle to rock the baby in. 
The New Yorker smiled. “Why, my dear fellow,” 
he said, “that’s nothing at all. A few days ago, right 
in New York City, three full- grown policemen were 
found asleep on one beat.” 


NEW 


THE PRIMER OF HYDRAULICS—By Fred- 
erick A. Smith, Hydraulic Engineer, is a commend- 
able work for anyone interested in the subject. The 
beginner, without any but a grammar-school education, 
will find in the first nine articles a clearly written, 
and easily understood introduction into the mathe- 
matical principles and methods, which must be com- 
prehended, before the practical problems are ap- 
proached; and the full-fledged hydraulic engineer will 
also find much in the work of great value to him in 
the use of the tables and methods of analysis con- 
tained therein. The book is fully illustrated and 
contains, besides an alphabetical index, all the tables 
required to solve working problems. 215 pages, 


5x7T¥2, cloth, $2.50. D. H. Anderson, Chicago. 


A new book of memoirs in England recalls what 
has been styled the most brilliant epigram ever 
written. It was written by one J. K. Stephen, Cam- 
bridge undergraduate, about a stout professor, Oscar 
Browning: 

KINDLY WARNING TO A FAT MAN, 
O. B., oh, be obedient 
To Nature’s stern decrees 
For, tho you be but one O. B., 
You may be too obese! 
till’s goin’ to sue the company fer damages.” 

“Why? wot did they do to ‘im? 

“They blew the quittin’ whistle whin ’e was car- 
ryin’ a ’eavy piece of iron and dropped it on ‘is 
foot.”"—Domestic Engineering. 

> > 

He had been to Europe and returned, and he was 
telling a friend on the car what he had seen, when 
a man with red eyebrows leaned across the rail and 
said’ 

“I beg your pardon, sir, but T should like to butt 
in. You have been to Europe?” 

“Ves, sir. ad 
“They knew you were an American?” 
“They did.” 

“You talked with many men?” 

‘A great many. 

“Did any of them refer to the political corrup- 
tion in this country?” 


“Nos to the cold-storage sharks?” 
“The Beef Trust?” 


he coal robbers?” 
“No.” 


“The extortion in express rates?” 
“No 


“To the trusts in everything, even in coffins?” 


lo the buying and selling of Senators?” 
“No 
“Then, my dear man, you be kind enough to tell 
me in which direction Europe lies and how long 
it will take me to get there? I want to go there 
instead of to heaven.”—Rochester Democrat and 
Chronicle. 
> > > 
_Police Commissioner—If you were ordered to 
disperse a mob, what would you do? 
Applicant—Pass around the hat, sir. 
Police Commissioner—That'll do, you're engaged, 
sir.—Pathfinder. 
The_ Visitor—Why are you here, my misguided 
friend? 
The Prisoner—I’m the victim of the unlucky num- 


The Visitor—Indeed; how's that? 
The Prisoner—Twelve jurors and one judge. 

Mrs. Bacon: “She’ s one of the most obstinate 
women I ever knew. 

Mrs. Egbert : “Indeed?” 

Mrs. Bacon: “Yes; why, I believe if she took 
laughing-gas she'd cry!” 


BOOKS 


INTRODUCTION TO ANALYTICAL ME- 
CHANICS—By Alexander Ziwet, Prof. of Mathe- 
matics, and Peter Field, Ph. D., Assistant Prof. of 
Mathematics, in the Univ. of Michigan. A brief in- 
troduction to mechanics for junior and_ senior 
students in colleges and universities, without applica- 
tions to engineering. The nature and purpose of the 
work have made it necessary to omit many important 
subjects, but the selection made seems, on the whole, 
fortunate, and well adapted to give the reader a gen- 
eral view of the science of mechanics as a whole, 
and a broad enough foundation for further study 
S78 pages, 5x7™%, cloth, illustrated and indexed 
Price $1.60 net. The Macmillan Company, New 
York and London. 
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NEWEST STYLES IN WATCH CASES—MONOGRAMS AND EMBLEMS 
in Our Special 25- Year GOLD STRATA Cases. 


JN connection with this great astounding 

offer on watches we are showing some 
beautiful novelties in cases. Most especially the 
magnificent new style ribbon and block mono- 
grams. Imagine your watch engraved with your 
initials. The styles above are a few of the 50 
selected styles shown in our catalogue. 


MONOGRAMS engraved as above cost from $2.50 to $3.50, some- 
times more at a jeweler’s. But in connection with our anti-trust 
price offer we are enzraving monograms at 80c each, French and 
dragons $1.00, etc. Write for catalog to get details. The move- 
ments in these watches are guaranteed the best, equal or superior 
to those of watches rerularly sold at three times the price by trust 
goods dealers--yes three times the price. Every movement is 


4 i A careful adjustment. 
Adjusted to Isochronism 4 “areful a 
watch, when it is fully wound up, is the same when 
it is almost run down. 


justed per. The watch is put into 
Adjus toTem ature arefrigeratorand run 
for twenty-four hours, then it 1s put into an oven of 100 
degrees temperature and run for twenty-four hours 
then it is run in normal temperature for twenty-four 
hours. This process is continued until the watch runs 
the same in all temperatures. 10 In 100 watches, 
fi. e. not 10% even of grade are 


Adjusted to Positions Adiusting a watch to posi- 
tions is adjusting it so it 


runs the same in various itions. Not one watchin 
200; that is, less than of 1% of even 
of watches are - Only 


the Very Best. 
used are the finest grade of selected 
19 Jewels used an impo rted ruby and sapphire 
jewels, absolutely flawless. Nineteen of these selected 
gems protect every point. 
ewels —that is, bearings with two jewels 
Double Jewels each are used in the Burlington. 
A watch 89 jeweled requires very much less attention 
than watches jeweled in any other way. 
The U Spring Regulator 3!!ows adjustments to 


=—_—_ the smallest fraction 
of a second. 


Every Burlin Special move- 
Facto Fitted ment is hited tanto right 
at the factory where the movement was made, into a 
case made for that watch. No looseness or wearing 
of parts against the sides of thecase. No rattle or jar. 


For full description of these 


superb watches get 


our new catalog. 
Write now 


Without obligating me inany way you may send me free 
your watch book and full details of your offer, 


Write for our 


STARTLING 
Watch Book 


See coupon below for explanation of the most 
STARTLING offer in the history of the watch business 


ERE is your opportunity! —If you ever expect to 
own a high class watch write today for booklet, explaining 
this unprecedented offer. 


Read: !t has been decided to complete the overwhelming introduc- 
ooo tion of our great direct line by offering a watch of the high- 
est quality direet to the publie at the rock bottom price —a price unheard of before 
for a watch of this quality. And besides at the rock bottom price you may have the 
easiest kind of monthly payments. Your choice 
from a line of highest grade watches at the same 
price, the exact price that even the wholesale 


jeweler must pay. You get your watch to the 

penny at the exact price that we have been asking 

the biggest wholesale jeweler Take your 

choice of the watch you want as per our bookiet. 

Watches adjusted to temperature, adjusted to Bas. 

»ositions, adjusted to Isochronism, in short the ta 

ae first watches just now on the rock bot- tom prices; 


everybody who see 
Ter will a 


cpt at once. 


tom price offer. 
SENT ON 


Startling Book RF Ours? 


This book explains the great introductory offer and tells all about the wonderful 
watches you have to choose from. 


BURLINGTON WATCH CO. 
Dept. 119Y—19th St. and Marshall Blvd., Chicago, Ill. 


Now, then, if you have been thinking of 
getting a thoroughly high - class 
watch at some later time don't 
wait but_write for this 
booklet RIGHT 
NOW —today. 


Burlington Watch Company, 
Dept. 119Y 19th St. and Marshall Blvd., Chicago, Ill, 
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Panama 
Cana! 
Engineers 


POPULAR MECHANICS ADVERTISING SECTION 


When the Panama Canal is finished, 
the few to be retained will be the ex- 
perts—the men on the “‘gold’’ pay-roll. 
The crowd who will go are the 28,536 
untrained workers—the men on the 
“silver’’ pay-roll. 


No more striking example of the rela- 
tive value of trained and untrained men 
can be found anywhere than this. Here 
you see exactly what happens when a 
large working force is to be reduced. 
The trained men stay—the untrained go. 


You don’t have to be at the mercy of 
lack of training. You can get inthe trained 
class where your services will always be in 
demand — and where you can make a 
position for yourself, instead of having to 
wait for a poorly paid ‘‘job”’ to develop. 


Thousands of other ambitious men 
have succeeded through the help of the 


DIGGING THE 


The Few Who Will Stay 


International Correspondence Schools. 
It would surprise you to know how far 
away many of these men_ lived—how 
positively “hard up” some of them were 
—how little schooling many of them 
had—how little spare time most of them 
had. Yet they won. They had the 
good judgment to mark the coupon and 
learn how easy the I. C. S. way is, and 
how everything is simplified. Then they 
let the I. C. S. come to them and train 
them in their own homes without inter- 
fering with business or pleasure. 


Right down in the very Panama Zone 
we’re talking about you'll find such 
I. C. S. successes as those of Robert N. 
Boles—from carpenter to Master Carpen- 
ter—salary more than tripled; Charles 
Davis—rodman to Levelman—salary in- 
creased 25 per cent.; Luis Ernst—drug- 
gist to Laboratory Chemist—salary more 
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These photographs reproduced by courtesy of P. F. Collier & Son, Publishers 


DITCH” 


The Crowd Who Will Go 


than doubled; V. A. Eberly — farmer 
to Draftsman; M. P. Benninger— 
messenger to First Class Wireman. 


But you can get nearer home than 
this. If you will mark the attached cou- 
pon, the I. C. §. will send you names of 
people right in your own vicinity, who 
have won success through I. C. S. 
help. 


Marking the coupon is easy. Doing 
it costs you only the postage. There is 
no further obligation on your part. 
Don’t you want to get out of the crowd 
who will go, and join the few who will 
stay? You can do it, no matter who, 
what, or where you are, or what you 
do, or how little schooling you have 
had. To find out how you can succeed 
at the occupation of your own choice, 
mark and mail the coupon NOW. 


Box 2. SCRANTON, PA. 
Explain, without further obligation on my part, how 
I can qualify for the position before which I mark X 
Automobile Running Civil Service 
Mine Superintendent Architect 
Mine Foreman hemist 
Plumbing, Steam Fitting 
Civil Engineer Arehiteetaral Draftsman 
Textile Manufacturing Industrial Designing 
Stationary Engineer Commereial Illustrating 
Telephone Expert Window Trimming 
Mechan. Engineer Show Card Writing 
Electrical Engineer Bookkeeper 
Elec. Lighting Supt. Salesmanship 
Agriculture Cotton ufacturing 
Electric Railways Woolen Manufacturing 
Structural Engineer Toolmaking 
R. R. Construction Foundry _ Work 
Metal Mining Pattern Making 
English Branches Blacksmithing 
Gas Engineer Surveyor 
Foreman Plumber Poultry Farming 
Name 
Present Occupation 
Street and No. 
City State 
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The Right of All the Way 


Railroad service and telephone service have 
no common factors— they cannot be compared, 
but present some striking contrasts. 


Each telephone message requires the right of 
all the way over which it is carried. A circuit 
composed of a pair of wires must be clear 
from end to end, for a single conversation. 


A bird’s-eye view of any railroad track would 
show a procession of trains, one following the 
other, with intervals of safety between them. 


The railroad carries passengers in train loads 
by wholesale, in a public conveyance, and the 
service given to each passenger is limited by 
the necessities of the others; while the telephone 
carries messages over wires devoted exclusive- 
ly for the time being to the individual use of 
the subscriber or patron. Even a multi-million- 
aire could not afford the exclusive use of the 
railroad track between New York and Chicago. 


But the telephone user has the whole track 
and the right of all the way,so long as he 
desires it. 


It is an easy matter to transport 15,000 
people over a single track between two points 
in twenty-four hours. To transport the voices 
of 15,000 people over a single two-wire 
circuit, allowing three minutes for each talk, 
would take more than thirty days. 


The telephone system cannot put on more 
cars or run extra trains in order to carry more 
people. It must build more telephone tracks— 
string more wires. 


The wonder of telephone development lies 
in the fact that the Bell System is so con- 
structed and equipped that an exclusive right 
of all the way, between near-by or distant 
points, is economically used by over 24,000,000 
people every day. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 
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LONG 


At USAID bY 
BY.D. Company 


Make Fun of the Sun 
in Easy-Breezy B.V.D. 


Let it blaze and broil! In Loose Fitting 
B. V. D. Coat Cut Undershirts, Knee Length 


The 


Drawers or Union Suits you are cool and comfortable from breakfast to bed. 
They are made of light, durable woven materials, soft to the skin. 
Quality of fabrics, true-to-size fit, careful workmanship and long wear are 


assured and insured by 
j This Red Woven Label 
MADE FOR THE 


BEST RETAIL TRADE 
(Trade Mark Reg. U. S. Pat. Off. and Foreign Countries.) 
THE B. V. D. COMPANY, NEW YORK. 


London Selling Agency: 66, Aldermanbury, E. C. 


B. V. D. Coat Cut Undershirts 
and Knee Length Drawers, 50c. 
75c, $1.00 and $1.50 the gar- 
ment. 


B. V. D. Union Suits (Pat. 
U.S. A. April 30th, 1907.) $1.00, 
$1.50, $2.00, $3.00 and $5.00 
the suit. 
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Photography 
with the 
bother 

left out. 


No. 14 Pocket 
KODAK 


Slips easily in and out of an ordinary coat pocket. 
Snap, it is fully extended and in focus. Snap, the pic- 
ture is made. Snap and it’s closed again. 

-Carefully tested meniscus achromatic lens, accurate shutter; day- 
light loading, of course. Made of aluminum, covered with fine seal 


grain leather. Kodak quality in every detail. Loads for twelve expos- 
ures. Pictures 2% x 4% inches. Price $12.00, 


Other Kodaks $5.00 to $100.00. Brownie Cameras, they work like Kodaks, $1.00 to $12.00. 
All are fully described in the Kodak catalogue free at your dealers or by mail. 


EASTMAN KODAK CO., RocuesTer, N. Y., The Kodak City. 
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SHOT SHELLS 


Every Shell a Speed Shell. 


The powder charge in Remington-UMC shells is gripped in steel. The 
Steel Lining insures speed—the same speed in every shell. To drive shot 
smokeless powder must be compressed—to drive shot fastest it must be 
under theright compression. The Steel Lining is designed to give the exact 
compression which sends the load to the mark quickest. The Steel Lining 
is moisture proof—no dampness can get through; jar proof—no powder can 
get out; waste proof—no energy is lost. 

Shoot Remington- UMC Steel Lined Shells. Get All the Drive of the Powder Behind Every Shot. 
Remington Arms-Union Metallic Cartridge Co. 


299 Broadway, New York City 


Every Young Man Contemplating 
The Study of Engineerin 


should read ERNEST McCULLOUGH’s book 


“ENGINEERING as a VOCATION” 


because the author tells the truth 
about conditions surrounding this work 
even if they are sometimes at vari- 
ance with commonly accepted ideas. 


Price, $1.00 Postpaid 


Popular Mechanics Book Dept. 
CHICAGO 


Time and Its Measurement 


By JAMES ARTHUR 


Reprinted from Popular Mechanics. So far as 
known is entirely different from anything pre- 
viously written on the suject. Mr. Arthur is a 
great authority along this line, having for years 
made an extensive study of clocks, watches and 
time-measuring devices. 


Chapter 1--Historic Outline 2--Japanese Clocks %-- 
Contents Modern Clocks 4--Astronomical Foundation of Time 
“Written So You Can Understand It” 


64 pages. Profusely illustrated. Size 7x10 in. Printed on 
coated paper with handsome blue cloth covers. 


Price $1.50 Postpaid 
Popular Mechanics Co., 318 W. Washington St., Chicago 
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Postal will do. 
y~ awaits 
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MAKE MONEY HERE DROP DEAD ONES. AWAKE ! LEARN the NEW WAY 
AGENTS | AGENTS 
® THE 20th CENTURY WONDER 
, > Get started in an honest, clean, reliable, money-making business. Sold on | 
a money-back guarantee 
World’s magical gift realized by this new invention. The BLACKSTONE 
| WATER POWER VACUUM MASSAGE MACHINE forthe home. No cost to 


+ of Beauty andHealth’’Free. ; 
™ ‘Investigate now, today. 


j ddress 
BLACKSTONE ME’, OO- 
509 Meredith Bldg TOLEDO,0O |. 
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A big surprise 


Have the best heating system 
made, without the necessity 
of first accumulating its entire 
cost. Purchase a 


Jahant 


Down-Draft Furnace 


$10 down and $10 a month 


Have plenty of heat wherever 
and whenever desired, at the 
SAME time cutting your 
usual fuel bill one-third 
to one-half. 
Every Jahant Down-Draft Fur- 
nace is built to order for the 
building it’s to heat — that’s why 
it gives satisfaction. 
We issue a legal, binding 360 Day 
Guaranty Bond, and sell from the 
factory direct to you, thereby 
saving the usual dealer profits. 
Freightis prepaid onallshipments 
You can install the Jahant your- 
self. We send complete outfit— 
furnace, pipes, registers, etc., with 
special plans,detailed instructions 
and the necessary tools. 


Send for Free Book giving 
valuable furnace information. 


The Jahant Heating Co. 
25 Mill St., Akron, O. 


Furnace builders for over 30 years 


You Can Produce Eggs 


At 10c Per Dozen 


We tell you how in the Philo System Book, and will mail you a copy of 
the book, POSTPAID ON APPROVAI When you are satisfied that the 
book is actually worth more than §1 to ‘you, or that by its use you can pro- 
duce eggs for less than 10 cents a dozen, you may mail Gs $1. Should 
the book fail to help you to better success with poultry and should it not 
be entirely satisfactory to you, you need not pay for it. Send a postal t 
day asking for the Philo System Book on approval, and we will forward 
it 4 return mai 

E.R. 8 Lake Street, ELMIRA, N. Y. 


l. 
PHILO, Publisher 


Amazing Profits 
In Mushrooms 


Anybody can add §8 to $40 per week 
to their income, in spare time, entire 
year growing mushrooms in cellars, 
sheds, barns, boxes, etc. I tell you 
where to sell, at highest prices. 

Free Illustrated Instruction Booklet 


HIRAM BARTON 
Desk 2, 329 W. 48th St., New York 


CULTIVATE “DRESS SENSE’”—The gospel of 
clothes ought to be preached to every girl whatever her 
class. Every woman is better for having a sense of what 
is beautiful and a desire to look her best. Rightly taught, 
this gospel would make those who follow it more self- 
respecting, but not necessarily either more vain or ex- 
travagant. It is only the ignorant who assume that a 
right interest in clothes and the love of what is bright 
and beautiful must necessarily lead to extravagance and 
vaingloriousness.—Philadelphia Inquirer. 


NEW SAD IRON— 


Use it on the porch, under 
the trees, anywhere. No 
smoke, no dirt.— Generates 
its own gas. No wires or 
hose connections. 

Money Not Sat- 
$ isfactory. AGENTS WANTED. 

MANUFACTURED BY 

B-B SALES COMPANY 
4926 N. Western Av.. CHICAGO } 


Rings, 


Here’s a Corking Good Money-Maker 


AUTOMATIC STAMPING MACHINE.—Stamps name and address on Key 


territory grantec 
tory 


UNITED VENDING MACHINE CO.,800 Huron Road, Cleveland, Ohio 


Watch Fobs, Grip Checks, etc., forming identification mark. 
ina jiffy. Big profit. Can be handled in many ways. 
order proposition, all or spare time. Great at Summer Resorts, Amusement 
Places, Circuses, Carnivals, Fairs, etc. Operation of the machine draws the 
people, gets the money. Everybody wants one. Merchants can take 
orders—do work in store odd times. Solicitors in office buildings get 
hundreds of orders. At Conventions, Expositions, etc., you can 
clean up big profits. 


Make $50 Where You Now Make $10 


Machine is light, simple and easy to carry around Do work on spot 
or take to home or shop. We furnish all blank supplies at right 

rices, You simply stamp, deliver—collect money. o manu- 
i no fuss for you Just quick, easy work—big profits. 
Machine is inexpensive. Send today forfull particulars. Include 
dime and we will send you our new one piece brass check 


wees 


Work done 
Crackerjack mail 


Lee and cinch your terri- 


It's the best proposition out and brand new Write today 


| ~ operate. asts life-time. Price within reach of all. No competition, New held, 4 | 
New business. That's why it’s easy. Removes blackheads, wrinkles, rounds out i 
any yee of the face or body and brings back Nature’s beauty. Endorsed by lead- * iA 
ing doctors and masseurs. Listen: Parker, Okla., says, orders first day.” | 
Margwarth, Pa., writes. making $19.00 per day.” Shea, “First order j 
af? 2, second 36, third 72. Schermerhorn, Ifa., orders eight dozen machines first 
month, Shaffer, Va., “selling 4 out of & demonstrations.’” Vaughn, Wash., 
~ o ‘ders one dozen. Four days later wires “‘Ship 6 dozen by first express,” Spain, | 
P Tenn., started with sample. Orders one dczen, then 2 dozen, next 3 dozen. Lewis, & 
Ind., sells 3 machines first hour. Says ‘Best article he ever saw for merit and | 
\ és money-making.” No experience necessary. Territory with protection given free “4 i 
\& id , to active workers. Nothing in the world like it. Best agen . \ 
\¥ | We own all U. 8. and foreign Ae 
D 
: Days : 
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/ e big \ 
) £4 Maker 
a > complete with strap and buckle, stamped with your name and ok: 3) >) ) 
J address, showir bine. postage paid. Exclu e 
Sor ° \7 
OPEN CLOSED 


for Motars: 


_& gasoline car to buy this way. 
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Oil for Every Motor—for Ev 
Cli —Sold E here, i | 
mate Oo verywnere, IS 
& FROST AND CARBON 
Meets every gasoline motor need— both four and two 
cycle types. 
Stands any heat that any motor will ever develop, lubri- The Saving in Barrels 
cating perfectly in summer as well as in winter tempera- 
: ose who usually buy oil in ' 
cures, flowing freely at scro. small amounts can save a neat sum 
—Always dependable—always the same. 
r All because we begin to perfect it at the point where 
: most oils are deemed finished. 
r f And because we bring to bear all our vast resources and Polarine Lubricants : 
‘orty years of experience. ; 
Motorists know it’s the “Cream of Motor Oils.” It is “The Univer- 
sal Motor Oil.” It has been tested for you ~ in all makes of cars. We ical conditions of transmissions, dif- 
4 stand behind it. Try it. ferentials, universal joints, ball and 
For sale everywhere by all reputable dealers. roller bearings, timing gears, etc 
The tin seal intact- under the screw-cap “A” grede . . Semi-Flaid OW 
_ shows that the can was filled at the plant Semi-Fluid Greese 
protects the user, Fibre Grease of high melting point. 
to give hiscustomers theright oil every time. All are POLARINE and are 
arifié Write for free booklet, “Motoring in tat 
Zero or Tropical Weather.”’ It tells all Meter Cor end Beat 
about motor oils—Polarine in particular. 
2 Each grade has superior merit in 
Try MATCHLESS LIQUID GLOSS for Polishing durability and cushioning properties. 
Automobile Bodies, Wind Shields, Windows, etc. 
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2c a Week Pays Wash Bill! “+... 


Electricity or Water-Power Does the Work ~ 


1900 Water Motor Washer | 
Can be connected with 
any water tap instantly 


turn ma 


Just a“Twist of the Wrist” Starts or Stops the Mach ine! 


The 1900 Motor Washers are now at work in thousands of homes. They are doing 
the work formerly done by women, at a cost of 2c a week for power! 
sands upon thousands of dollars in wash bills. Saving worlds of wash-day troubles. 
Leaving the women free to do other work while the machines are doing the washing. 


The 1900 Motor Washer 


Washes a Tubful in Six Minutes! 


Handles Heavy Blankets or Dainty Laces 
The outfit consists of the famous 1900 Washer 
\with either Electric Motor or Water Motor. 
, You turn on the power as easily as you turn 
on the light, and back and forth goes thetub, 
washing the clothes fordear life. Then, turn 
a lever, and the washerdoes the wringing. All 
so simple andeasy thatitis mere child’s play. 


A Self-Working Wringe 
With Every Washer! 


4 Wringer. We guarantee the perfect working of both. 

No extra charge for Wringer, which is one of the 
. finest made. Write for FREE BOO R 
Don’t doubt! Don’t say it can't be done. The free book proves that it can. 
do not ask you to take our word for it. 
.} lute Free Trial for an entire month to any responsible person. Not acent of secur- 
ity—nor a promise to buy. 
to pay the freight, and will take it back if it fails to do all weclaim forit. A pestal 
card with = name and address sent to us today will bring you the book free by re- 
1. All correspondence should be addressed to 


1900 WASHER (CO0., 5078 Court St, Binghampton, N. Y. 


Saving thou- 


motorruns | Doing the wringing with 


1900 Electric Motor Washer 
K and 30 Days’ FREE TRIAL OFFER! 


But we 
We offer to send a 1990 Motor Washer on abso- 


Just your word that you will give it a test. We even agree 


Or, if you live in Canada, Write to the Canadian Washer Co., 355 Yonge St., Toronto, Canada. (23) 


[AMATITE ROOFING 


Mineral surfaced. Needs no painting. Send for free sample. 
BARRETT MANUFACTURING CO., New York, Chicago 


I will send as long as they last my 25 Cent Book 


STRONG ARMS 


For 10c in stamps or coin 
Illustrated with 20 full page halftone cuts, show- 


ing exercises that will quickly develo; autify, 
and = great strength in your shoulders, arms, 
and hands, without any apparatus. 


PROF. ANTHONY BARKER 
645 Barker Bldg., 110 W. 42d Street, New York 


FALSE EYEBROWS—At a certain factory a num- 
ber of young women were working at small tables, each 
table covered with little instruments and odd _ things, 
which only those who knew the business could possibly 
understand. At one table two girls were threading 
needles with fine, silky hair and sewing them. in little 
squares on a thin, transparent gauze. 

“Those girls,” said the overseer, “are making some 
of those beautiful arched eyebrows you may sometimes 
see on the stage. They are frequently worn by both 
actors and actresses. These sewed on the net are the 
less expensive kind, and are only used on_ special 
occasions. The real brow is very expensive and_can 
only be made by a person of great skill.’’"—Chicago Inter 
Ocean. 


BUY.PLUMBING SUPPLIES 


will 
Save 


OVER 65 YEARS’ 
EXPERIENCE 


ENTS 


TRADE MARKS 
DESIGNS 
COPYRIGHTS, &c. 


Anyone sending a sketch and description may quickly 
ascertain our opinion free whether an invention is probabl 
patentable. Communications strictly confidential. HAND 
on Patents sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive special notice, 
without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest circulation of any scientific 
journal. Terms, $3a year ; four months, $1. Sold by all newsdealers. 


MUNN & CO. 359 Broadway NEW YORK 


Branch Office, 625 F St., Washington, D. C. 


You 


AT WHOLESALE 
| ma Don't pay retail prices. Full stock on hand for 


Send for free catalog. 
fh. P. KAROL, 768 to 772 West Harrison St.. Chie: 


50 and You KEEP This 
C SUPERB ROCKER 


American quarter-sawed oak finish. Profusely 
carved, best grade Boston leather. Diamond 
Tufted. Only 50c down and then 50c per month. 
Price $3.95! No. AB 
tte: t is— 
Easy Payments write to us. Easiest terms 
lor big bargain catalog and specia 
Write Now list today. Don’t delay—write now. 
STRAUS & SCHRAM (Inc.) 
35th Street Dept. 919Y Chicavo, MH. 


A man’s soap 
but good too for 


“SOAP. the housewife 


| 
| 
| 


TRO 
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THE SWEDISH VIBRATOR 


An amazing scientific inven- 
tion. Endorsed by physicians, 
athletes, actresses, ges,and 
thousands of men ye women 
who have used it. Agents and 
Salesmen are wiring orders. 
Enthusiasm is unbounded. 


Every man and woman making 
money tast and easy 100,000 
already sold, 1,000,000 to be sold 


this vear. Secure territory at once 
Mail your application today, stating 
county you desire. This is the one 
important thing today—do it now, 


Champion Wrestler of 
the World uses the Swedish 
Rhythmic Vibrator and 


I certainly find it a wonderfu 
help. It reaches the seat of all 
stimulation and gives me a 

4m fect circulation. Its use gives all 
“AT, the muscles elasticity, ee one 

UAT powerful, quick and ac 


* Being a firm 
a massage, I tried various 
makes of Vibrators, but did not 


who desire health and strength.’’ 


‘ 
, 
H THIS OPPORTUNITY 
; is open to anyone who wants = 
; 
Me 


im money and who is willin 

instroc tions that enable you 

cult. required. 
ica 

tory everywhere clerks, te ~~ 

ers, mechanics, farmers, ete 

ete:,—all can make money on this 


grand new, easy selling plan, 
Act today. Put — pame and 


treme opportunity, 


This is an opportunity for 


Territory. No competition. 

Exclusive field. Success 

assured. Remarkable offer. Read every word 
carefully. Get an appointment and get started 
without delay. 


We are appointing men every day to manage 
our business in local territories. We need 
good, honest men who are willing to work- 

and we will give you today this opportunity to 


Make $5000 This Year 


It is the chance of a lifetime. You will be in 
business for yourself. You will be your own 
boss —independent, abundant money, pleasant 
position—and your time will be your own. At home 
or traveling—all or spare time—get an appoint- 
ment immediately and commence earning money 
next week. 


The Swedish Vibrator 


Most amazing seller ever invented. A new propo- 
sition for salesmen. Endorsed by the highest authori- 
ties of the world. A machine for home massage 
and vibratory treatment. Can be operated by simply 
attaching to electric lamp socket, or by ordinary dry 
batteries—in cities, towns, country—any where, every- 
where. Needed by every man, woman and family. 
Anyone can use it. Get complete literature free and learn the 
wonders of this brilliant invention—a machine that gives 30,000 
thrilling, invigorating, penetrating, revitalizing vibrations per 
minute. One-minute demonstration gets the order. Irresist- 
ible desire to own it once you feel the living, pulsing touch of 
its rhythmic vibratory motion. Sold upon five-year, cash 
certificate guarantee and 30 Days’ trial. 


% Throw away the little novelties 
1 0 0 Tro it — = you have to make 

enty sales a day to 
pay expenses. Become a real ra che lng and make real and 
quick and big money. One sale aday means $90 net profit 
a week. Many averaging four, five and even ten a day. 
This is actually the most brilliant, easy and high class propo- 
sition that has ever been offered to wide awake agents, 
general agents, and managers. 


Get free literature and com- 

on "t e ay plete information at once. Send 

just your name and address on 

a postal card and all will be malian free immediately. Agents’ 

ple furnished at wholesale price. Investigate. It costs 

you nothing to find out. Territory being rapidly assigned. 

But one man allowed in a field. Give the name of your 

county. Send your name and address today. This is a brilliant 

opportunity. Do not neglect. Do not put it off. Act imme- 
diately. Address 


15-230 Schiller St. 


THE SWEDISH VIBRATOR CO., Dept. 12 CHICAGO, iL 


you to make $5000 this year | 
as a high grade salesman. 
No experience necessary. 
No delay. No charge for 


Chie 


Ball cam says: ‘After see 
ing how it removes stiffness 
and soreness from my arms, 


legs and fingers, each player 

absolutely insisted on having 

one; and had it cost twice 

as much they would have 


ELSIE JANIS, the dainty and 
popular actress, says: ‘ The 
nice things I could and de 
say about your vibrator, I 
cannot write, as I would not 
have space enough. 


JULIA SANDERSON says: 
don’t see bow I rr along 
without it. It certainly is 
‘ar better than I 
ever tried for the throat and 
vocal cords 


WM. H. CRANE, the famous 
American actor, says: *'I 
ave been usin vi 
brator for several weeks for 

ete., and found it exe 
ingly be eneficial. It is all that 


you claim for it 
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condition and strengthening the 
muscles, there is nothing that 
Ws equals or excels the use of the \ itt 
WA Swedish Electric Vibrator. I 
always use one in my training and 
Hq 
$33} 
ite 
1 
H 
hs} 
4 
if 
SS 


112 POPULAR MECHANICS ADVERTISING SECTION 


2/ COLORS AND NG SOLD IN 
GAPALAC NATURAL (CLEAR? FROM CELLAR T° 10% CANS AND LARGER 


FOR SALE AT PAINT, HARDWARE AND DRUG STORES 


CEMENT PIPE 


Increzse Your Income and be Independent 


Making cement pipe offers big 
opportunities. We started over 3000 
men and firms in business last year 
Drain fi cement Sewer Pipe and 
Drain Tile. Every community uses 
pipe for sewers, land drainage, irri- 
gation, road culverts, well casing or 
other purposes. 24 inch 
Bell mouth pipe can be 
made for 35 cents a foot 
with sand and cement 
atordinary prices. Vitri- 
fiedclay pipe,the closest 
competitor, sells up to $1.25 
per foot depending on dis- 
tance from factory. Attrac 
tive profits in every size. 
This proposition is well 
suited to the smaller cities 
and country towns, and every 
village can support a cement 
pipe plant. Cement is getting 
heaper every year; sand and 
gravel are found everywhere. 


How to Start at the 


usiness 
oa Our 28-page catalog tells all about 
the manufac — of cement sewer pipe and drain tile and gives Gon on 
cost of manufacture. Sent free on request, macte 


Send now and get started early for the big 
summer trade. We also make a complete 
line of mixers and concrete machinery for 
building blocks, brick, burial vaults, side- 
walk tite, fence posts, etc. Write today. 


NORTHWESTERN STEEL & IRON WORKS 
1096 Spring St. EAU CLAIRE, WIS. 


ASTRONOMICAL TELESCOPE 


4 Com: th 
Length 36% Son Glass nd Era Ee $ 1 
inches. 2 inch for Night Observation . 
object glass 


One of these superb 
instruments will give 
material enjoyment. 
It will enable you to 
pick out the smallest 
Boats on the Hori- 
zon, tell the time 
by a clock many 
miles distant, and 
; view the country 
for fifty miles around. This telescope is made for Astronomical 
Work. With its aid the Mountains in the Moon, Jupiter's 
Moons and Saturn’s Rings are clearly discernible. 
Prof. Hicks, of Word and Works Almanac, says it is far superior 
to others he has examined at twice the price. 
CATALOGUES SENT FREE ON APPLICATION 


A. S. ALOE CO., 515 Olive St., ST. LOUIS, MO. 


LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 


It is 4 inch size, 30°-+-60° angles. Lowest retail price, 
25 cents. Absolutely essential to everyone who draws. We 
make this offer to introduce our new catalogue showing 

SPAULDING’S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 
for designers, architects, engineers and students—com- 


» pact, durable and convenient. Spaulding’s Carryin 
7p, Cases are made light and strong. They provide we 


con yartments, includin space for drawing 
board at square. Handled like a suit case; 
Yj inexpensive. Outfits include all 

yy . necessary equipment. If you draw, send us 


five 2-cent am og to-day to pay postage and get 
Y yy, the free triangle and the catalogue. 

Dy SPAULDING PRINT PAPER CO. 
44 Federal BOSTON | 


An organization of New York lawyers after a careful 
census has estimated that there is one lawyer for every 
86 families in New York County, the total number of 
members of the bar there being 11,463. 


TY PEWRITERS wari: 


All the Standard Machines SOLD or RENTED ANY- 
WHERE at \ to 44 M’F’R’S PRICES, allowing RENTAL 
TO APPLY ON PRICE. Shipped with privilege of 
examination. M@™ Write for Illustrated Catalog L. 
TYPEWRITER EMPORIUM, 84-36 W. Lake St.,CHICAGO 


Of making perfect duplicates with the 
Daus’ IMPROVED Tip Top Duplicator 
No intricate mechanism. No printer’s ink. Always 
ready. copies from pen-written and 50 copies 
from type-written original. Useful in any business. 
Sent on Ten Days’ Trial Without Deposit. Com- 

duplicator, cap size {prints 8 3-4 3 
Contains roll of Dauseco*’ 
Back, duplicating surface 
used over and over 7 
again. Circular of larger sizes free on request. 
FELIX A. L. DAUS DUPLICATOR CO., Daus Building, 111 John St., New York 


mn Model. -Year Guaranteed 
ijewer OQ) Gold Filled Case $5-75 
THIS ELEGANT THIN MODEL WATCH, 


. 20- 
bay express and all 
hen you see it “S875 
Will buy it. Tnink of it! Full fi-ruby- $ 


jewel movement, guaranteed for life, 20- 
year solid gold filled case, for only $5.78. No 
deposit required. Just write a letter or postal. DELIVERED 
5-Year Repair Certificate With Every Watch FRE 
Be Sure to Write us if you wish to examine gente lar; 


small, or ladies’ size. State open face or closed. for Free » hae O ontract. 
Write Promptly and we will send you : ree Wat 
FREE men's fashionable gold finished coat ree Watch Book on R 


chain, vest chain or fob,or mg neck chain. Address the old, reliable house of 


FIELD & HOWARD,*" 21 E.VanBuren St., Chicago 


Coin Money MAKING] | | 
— NOTE THE SIMPLICITY 
=! 
Wines movement ime 
th 
| 


The Greatest Mechanic 
Library in the World 
_' The Mechanical Engineering Library is part of the Inter- 
ul national Library of Technology that cost $1,500,000 in its original 
A preparation. It contains the knowledge given from the life 
4 experience of some of the best mechanical engineering experts in 
% the country, edited in a style that nineteen years of experience in 
| publishing home-study textbooks has proved easiest to learn, 
Y- to remember, and to apply. There is no other reference work in 
a the world that so completely meets the needs of the mechanic as 
- the Mechanical Engineering Library. The volumes are recom- 
- mended by the highest authorities and are used in nearly all the 
q leading universities and colleges. They treat of practical mechan- 
~ ical methods, starting from the simplest problems and compye- 
a hensively covering every branch of the work. Not only can they 
jes be used to great advantage by superintendents, foremen, and 
7 engineers as an authoritative guide in their work, but since they 
0 can be so clearly understood even by persons having no knowledge 
st. of higher mathematics, they can be used by all classes of mechanics 
“4 that are desirous of advancing to higher positions, The Mechan- 
) ical Library contains 14 volumes durably and handsomely bbund 
. in three-fourths red morocco, stamped and numbered in gold. 
4 The books are printed 
paper, and the type is large INTERNATIONAL TEXTBOOK COMPANY 
Y and easy to read. Each $ Box 872, Scranton, Pa. e 
Please send, without further obligation to me, full 
or volume is 6 by 9 inches in : particulars in ‘regard to the International Library of 4 
size. If you wish to know reference to the Library of 
co more about the greatestand ¢ 2 
library in the world, mark 
3 and mail the coupon NOW. Si. & No 
or 
City. State 
| Please Mention Popular Mechanics 
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- —=> of Protect Your Idea! 


PATENTS PAY 


$427,530.00 Made by Clients ““My Trade-Mark”’ $427,530.00 Made by Clients 
Proof back of it—write for my FREE literature—it will pay! 


BOOK “What and How to Invent— 
Proof of Fortunes in Patents”—FREE 


Containing: Views of Prominent Men and Publications on 
Inventions; “Patents Wanted”; “How to Advertise Your 
Patent”; “How to Secure Money to Procure a Patent”; 
Suggestions as to what to Invent; What my clients have 
done; Women Inventors, etc. 


Instructive 112-page Guide Book for Inventors mailed to any address upon request 


Highest References: 
“Over ninety (90) manufacturers intrust ALL their patent work to me.”—E. E. V. 


Lincoln Bank, Griffin Mig ; H. A. Fonseca, 
sshington, D.C. w York, N. ¥. - Riea Dos Ourives 20, 
MOTE: Whee Warsaw Box Co., Reading, Pa. Sobrado, Rio de 1 
ents send for Parsaw, ¥. New Era Co., 
reply. Wm. H. Page Boiler Co., airfield, Iowa. Electro Importias Oo 
Little Giant Hay Press Co.. “New ¥ York, N. Y. Bernhard Furst, York, N. Y. 
Dall las, Texas. Butler Baginewing Co., Vienna I, Rex Electric Co., 
American ron, Ohio Austria-Hungary ‘Louis, Mo. 
Appliance City, P Klebold Pree. York, X. ¥. Tow Sam’! Allen 
City, Fa. jew Xor. Gibraltar 
ron, lo windstrasse 
Susquehanna sil Mills, Gray Lithograph Co., Frankfort A M, Camp Conduit Compan 
New York es York. N.Y. Germany Cleveland, hio 


1S THE BEST |Q PATENTABILITY REPORT 


€.€. VROOMAN Send by registered mail data of your invention 

, for my opinion as to the probable patentability of 
same; if you want a careful examination of the 
Patent Office records made (a full report) as to 
the patentability of your invention, then send 
with the data $5.00 to cover cost of this examina- 
tion, and in the event you proceed with the filing 
of your U. S. application, I will credit the $5.00 (as 
an advanced payment) upon my attorney’s fee. 


Foreign Patents a Specialty 
If you have a U. S. application write me for 
excellent literature and terms for promoting 
your Foreign Patents. Liberal discounts. 


My Office and the Patent Office 
(I give you proof of my location) 


Across the street from the U. S. Patent Office High-Class Work—Excellent Testimonials 


Expert—Prompt Services 871 F Street, N. W. 


E. E. VROOMAN, Patent Lawyer Wash., D.C. 


Old-established branches throughout the world. 
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Patent 


Trade Marks and 
‘omy Copyrights Secured 
or Fee Returned 


Special Offer—Free Search of Patent Office Records 


Send us a model, photograph or sketch and description of your invention, and we will make 


a Free Search of the Patent Office Records to ascertain if it is patentable. 


If we report the invention 


patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patent- 
ability backed by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof 


of the invention until the case 
Obtaining Assistance for Inventors 


Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. It is use- 
less to attempt to interest capital unless evidence is 
furnished that the invention is patentable. Our cer- 
tificate gives this necessary assurance. 

Our Four Books Mailed Free 


to any address. Send for these books—the finest 
publications ever issued for free distribution. 


How to Obtain a Patent 


Our illustrated eighty-page Guide Book is an invalu- 
able book of reference for inventors, and contains 100 
mechanical movements illustrated and described. 


Fortunes in Patents 


Tells how to invent for profit, and gives history of 
successful inventions. 


What to Invent 


Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding prizes 
offered for inventions, among which is 


Prize of One Million Dollars 
offered for one invention, and $10,000 for others. 
Patents That Pay 


Contains fac-similes of unsolicited letters from our 
clients who have built up profitable enterprises 
founded upon patents procured by us; also endorse- 
ments from prominent inventors, manufacturers, Sen- 
ators, Congressmen, Governors, etc. 


List of Patent Buyers 


Containing personal requests and letters from Man- 
ufacturers and Patent Promoters for patents secured 
by us, and suggestions as to improvements desired 
and new ideas they wish to purchase. 


We Advertise Our Clients’ 
Inventions Free 


In a list of Sunday newspapers with two million 
circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy Free. We not only 
save you time and money in securing patents, but ob- 
tain patents which PROTECT the invention and PAY. 
After the patent is granted we assist you TO SELL 
YOUR PATENT. 

Foreign Patents 

WE HAVE DIRECT AGENCIES IN ALL THE 
PRINCIPAL FOREIGN COUNTRIES and can secure 
FOREIGN PATENTS in the shortest possible TIME 
and at the LOWEST COST. We GUARANTEE TO 
SECURE THE FOREIGN PATENTS OR RETURN 
OUR FEES. Write for our Illustrated Guide Book on 
Foreign Patents, sent free to any address. 


VICTOR J. EVANS 


NEW YORK OFFICES: 132 Nassau St. 


can be filed in the U.S. Patent Office. 


VICTOR BUILDING 
Our new $150,000 building opposite U S. Patent Office 
SPECIALLY ERECTED by us for OUR own use 


REFERENCES 

Second National Bank, Washington, D. C. 

*. K. Lassiter, Mechanical Engineer, Schenectady, N. Y. 

Pitner Gasoline Lighting Co., Chicago, Il. 

Sprout, Wardon & Co., Mfrs. of the Monarch Feed Governor, Muncy, Pa. 

lhe L. B. Dozier Co., Mfrs. of Plumbing, Heating and Machinery 
Supplies, Columbia, S. C. 

B. B. Earnshaw and Bro., Mfrs. “Cream Blend” Flour, Washington, D.C, 

R. G. Dun & Co., Washington, D.C 

National Savings and Trust Co., Washington, D. C. 

Smethport Glass Co., Smethport, Pa. 

Lawrence Mills, Mfrs. Bed Spreads, 51 Brooke Ave., Englewood, N. J 

The Melvin Gauge and Signal Inst. Co., Scranton, Pa. 

Damon Mfg. Co., Mirs. “ Missing Link” Flour Mill Disintegrators, 
towling Green, Ky. 

Modern Canner Co., Mfrs. Canning Machinery and Canners’ 
Supplies, Bridgeport, Ala. 

M. Winter Lumber Co., Sheboygan, Wis. 


& CO., Patent Attorneys 


PHILADELPHIA OFFICES: 1429 Chestnut St. 


Main Offices: Victor Building, 724-726 9th St., N. W., WASHINGTON, D. C. 
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—There is a Constant Demand 


for Good Inventions 


Thousands of the biggest money-making inventions 
have been the “little” things that have made people 
wonder why they were never thought of before. 


INVENT” 


and 


“HOW OBTAIN PATENT” 
These Books Sent Free 


If you have an invention send us a sketch, photograph or model of it. We 
i will give you a report as to its patentability absolutely free. If you have no 
; invention send for our book, “What to Invent.” It contains hundreds of 
valuable suggestions. We are recognized authorities on patent matters and 
have helped hundreds to find a ready and profitable market for their ideas. 
We can prove it. If you wish to sell your patent we will advertise it in manu- 
: facturers’ journals at our expense. 


Don’t Wait—Find Out NOW! 


Your idea will never do you any good if some one else patents it ahead 
of you. Act quick! Let the other fellow say “he thought of it a long time 
ago.” You reap the profit. Let the others wish they had. 


Advice Free— All Matters Confidential 


We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all. Our books, “What to 
Invent” and “ How to Obtain a Patent” are the best publications written 
for the man who has an idea to patent, or who is of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of things to invent. We 2 
gladly send these books free. The sooner you write for them the sooner you will 


know all about patents and the many different lines in which new inventions or 
improvements may be made. 


If you have an invention send us a sketch of it for report and ask for the books at the same time. 


CHANDLEE & CHANDLEE, 984 F Street, Washington, D. C. 


REGISTERED ATTORNEYS (Combined with H. Ellis‘Chandlee & Co.) 
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ATENT 


Advice free. Terms reasonable. 


Highest references. 
Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 622! F St.,N.W.,Washington, D.C. 


THAT PROTECT and PAY 


Send for FREE 96-page book. 
Best results. 


Patents that PROTECT 


For Facts about Prizes, Rewards, etc., send Sc stamps for 
our new 128 page book of intense interest to Inventors. 
R. 8. & A. B. Lacey, Dept. 45, Washington, D.C., Estab. 1869 


DON’T DISCARD 
BROKEN PARTS 


Have them welded together by the Oxy-Acety- 
lene Process. Se e el » Cast iron 
Bronze, Copper, Alumina and all 
other metals can be welded, rire 
facturing quoted on, Welding 
equipments for repair shops or large 
plants supplied. 


DAVIS BOURNONVILLE CO. 
105 West St, NEW YORK; 505 So. Laffin St., CHICAGO 


Appendicitis is by no means a modern ailment, ac- 
cording to a Chicago physician whose researches lead 
him to claim that it not only existed, but was accurately 
described in papyrus records said to have been made in 
Egypt 5,000 years ago. 

Buying material in large quantities and hav- 

Let Us Do Your ing a modern factory equipped with the 

latest machinery enable us to make almost 

M f t 4 anything in metal or wood ata very low 

anu ac uring price. Estimates free. We have a complete 
model and pattern department. 


TINLEY PARK MFG. CO., 222 N. State Street, CHICAGO 


T> 


Manufacturers 
are constantly writing me for 
new ideas protected by OWEN PATENTS. Send for my free 
literature and read their wants. 


FREE! Three finest patent books published! 72-page 


uide “ Successful Patents ;"’ “* Stepping Stones” 
(containing list of over 200 inventions wanted; about prizes, 
reward offers, etc.) and “Patent Promotion” (tells how to 
sell your rights; chief causes of failure, etc). All sent free 
upon request. 
Very highest references. My personal services, I help my 
clients sell their patents or dispose of their applications. 
Advice free. No obligation incurred by writing me. Free 
manufacturing facilities. I secure patent or no fee. No 
charge for report as to tentability, pr bility, etc. 


RICHARD B. OWEN, 9 Owen Building, Washington, D. C. 


BUILD 
FORTUNES 
FOR YOU 
Our free booklets tell how, what to invent, How 
To CHoosE AN ATTORNEY, and save you money. 


Prosperous clients in all states. Best bank 
and other references. WRITE TODAY 


D. SWIFT & CO., Be. 


BRASS GEARS 


Cut by an entirely new process. The most 
accurate made and * prices that cannot be 
equalled by other Every ser has a hub 
center painted e sbon black, edges turn 
true, highest od brass, and much heavier 
than others carry the largest stock in 
the world and every gear listed is always 
shipped on date of order 


SEND FOR CIRCULARS 
Reynolds Dull Flasher Co. 
16 So. Fifth Ave., Chicago 


L. PARKER 
C. rly Member Examining 
Corps, U.S. Patent Office 
PATENT LAWYER 


210 MCGILL BLDG. 
WASHINGTON, D.c, 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, “ Protecting, Exploiting 
and Selling Inventions” sent free upon request. 


VENTOR Our Brain Belongs 
IN to You. Our Ideas 
Are Free of Charge. 

All we want in return is to build your model, 
special machinery, dies, tools and jigs to 
manufacture sheet metal goods, et: We 
are expert mechanics, over thirty years ex- 
perience and have one of the best equipped 
shops in the country. Ask for Booklet No. 
17. Consultation free. Experimental work 

strictly confidential 
A. NACKE & SON 
236-242 S. 9th St., Philadelphia, Pa. 


P ATENT PROCURED AND SOLD; 
Easy terms; careful, con- 

scientious work; advice 

FREE; new BOOK FREE; correspondence 
solicited ; highest references ; send sketch to-day. 


H. J. SANDERS CRILL VE A OcK Chicago, Ill. 


Send Sketch. 


A Talk to the Inventor 


SPECIAL THIS MONTH: Search and report free worth $10 


If there is any basis for an application in your idea, I can find 
it. But I will explain it to you before filing your application. 
Copies of Nearest Patents, and Report, in Every Case 
I have patented inventions reported unpatentable elsewhere 


H. « WOODWARD, 9th and G Sts., Opposite Patent Office, WASHINGTON, D. C. 


What You Should Know 
ao What to Invent 
} What NOT to Invent 
BOOK How to Sell Your Patent 
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SEBASTIAN 


15- LATHE 


The Low Price, Perfect Quality lathe for 
the Garage, Automobile and General Repair 
Shop. If you are in the market fora 
lathe, be sure and investigate the merits 
of the Sebastian. We also build 9-inch 
and 10-inch foot power lathes. 


Catalog mailed free on request 
THE SEBASTIAN LATHE CO., 202 


MACHINERY | 


IF YOU NEED A LATHE 
“to save, To *7 HSS 
IN BUYING SAME 
ASK FOR OUR 


MACHINERY CATALOG ‘‘B” 


Write for It Today! 
Mailed FREE on REQUEST. 


SEARS, ROEBUCK AND CO., CHICAGO, ILL. 


LATHES 
\, 


=—CATALOG FREE 


9 to 13-inch Swing 


List price $75 and up according 
tosize. When ready to buysend 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


— 100 Ruby Street, ROCKFORD, ILL. 
Gears, Sprockets, 
Chains, Etc. 


to Order 


Send for new 32 page catalog 
WOBURN GEAR WORKS, Woburn, Mass. 


A new steamship in the course of construction for the 
West India trade is to be provided with anchors at the 
stern as well as at the bow so that the danger of drifting 
on rocks in certain exposed anchorages will be consid- 
erably lessened. 


power. No attention ; no 
expense; 2 feet fall elevates water 50 etc. Guaranteed. Catalogue free. 
RIF 


E RAM | COMPANY 2131 Trinity Building, NEW YORK CITY 


DIES, FINE TOOLS | SPECIAL 
MOORE & CO., 


PERFECTED. 


MECHANICAL 
SUPPLIES AND MATERIAL 


AND 
LIGHT MACHINE WORK 


132 MILK 


DELS IN 


SOULE 


TE 


BOSTON 


To manufacture METAL 
SPECIALTIES, 


NATION AT STAMPING & ELECTRIC WORK KS 


412 S. Clinton Street, Dept.3 Chicago, Lil. 


Costs little, no plumbing, requires little water. 


Weight 15 pounds, and folds into small roll. 
Full length baths, tar better than tin tubs. Lasts 
for years, Write for special agents offer and full 
description, ROBINSON MFG, CO., 2085 Adams Street, 
TOLEDO, OHIO. Turki ‘abi 


Manufacturers Turkish Bath Cabinets. 


BE PROSPEROUS 


Grow Mushrooms at home all winter 
in cellars, stables, sheds, boxes, etc. Large 
demand. $20.00 a week easily made. Only 
small space necessary. Weare large growers, 
make best spawn, and insure your success. 
Write for big booklet and learn how. 


NAT'L SPAWN CO.. Dept. 12, BOSTON, MASS. 
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Why Don’t You Go In 9 it You've Got 


Business For Yourself 


REN’T you anxious to improve your present condition—to get more money? Then why not go in the well- 
A drilling business? Well-drilling is a business opento men of allages. Itis a business that pays thousands 
of dollars ~ ee r It is a business that anyone who understands machinery can succeed in. And if you 

are the kind of a man who wants to go in business, who wants to get ahead, we will sell you our 


: Cyclone Well Drills 


on a plan that will make the machine pay for itselfin a short i 

time. Equipped with our drills you are prepared to do the | pat Our Opportunity ts Here | 

highest class of work, please your customers and establish a ,»00ls and the time is fast approaching when 

permanent business in which there is big profits. ie law will compel the drilling of alltwelie 
We will furnish you with FREE advertising matter—24x32 in. | yis is your opportunity to get establish- 

hangers in 7 colors, large supply of post cards in two designs, | oq, act at once. Tearoutthisad—write / 

business bringing booklets, ete. name and address in margin for free book 


“How to Make Money in the Well Busi- 
We Will Teach You The Business ness.” If you have not had @ minute's / 
experience, we can teach you how to 
From A To Z become an expert. Address 


To every purchaser of a CYCLONE outfit we present our book,“Drill CYCLONE DRILL CO. 
Work, Methods and Cost” which is worth a-Thousand Dollars to any man Dept. 11 Orrville, 0. 
starting in this business. The book is 7x10 inches in size and contains 350 
pages illustrating and describing every ty pe of machine and how to handle it. 

Heretofore many who wanted to engage in this business because of its 
big profits, have not done so because they supposed they would have to serve 
along apprenticeship. We have changed this condition entirely. Our book 
willstart you off on the “right foot” so that from the very outset you can 
make almostas much “hole” as an old timer. 

R w This Man Says—*‘I have made 840.00 a day drilling here and 
did not work hard at that. I make it a point to do a first-class joband am get- 
ting more money per foot than my competitors, for the reason of my work- 
manship and that I get away quickly. No machines equal the Cye lone for 
speed and smooth running. They are money makers.” FRED MORROW, 

Bakerstown, Pa. Write us at address given above illustration C. D. Co. 


the MAY ABOLISH POSTAGE STAMPS—Collectors 
the of postage stamps will be interested in a proposal to 
ting adopt the New Zealand system and abolish the use of 
sid- postage stamps altogether. If this is done, the —_ LET WATER 
of many stamps now in the hands of collectors will soar 
water he plan suggested is that instead o aying in a 
—_ supply of postage stamps, or buying one or two at a DO YOUR WORK 
ITY time, ae have a stamp meter installed in your office or 6-i M 
home. A letter to be mailed is inserted in the meter -inch otor 
- Improved construc- 
os for a 1000 gallon Tank with tion, absolutely per- 
T. Conical Roof, and a 20 foot fect, runs your 
Ss 00 Four Post Steel Tower. washing machine and a 
Tower with a substantial hundred other things. 
D. steel ladder from base to top of Tank. Guaranteed Power for small tools. 44 
_ for five years. The ““NOWETO” 2 H. P. water horse power on 44-inch 
IAL cooled Gasoline Engine for $49.00. Pumps and pipe, 80 pounds pressure; Po 4 
any other equipment for Water Works. pine. cash 
RK Write for our circular “DC” showing the P 
different types of Water Works Equipment No. 1492 4-inch Motors 
TON 


THE BALTIMORE COMPANY, BALTIMORE, MD. for Finding, polishing 


— and buffing. Kuns sew- 
’ ing machines, fans, bot- 
tle washers, etc. Price 
For Powerful Portable and Stationary 1493 
acuum Cleaning Plants. + ph and pulley only, 
They take up their own wear. $2.50. % horse power 
a Powerful; Noiseless; can’t on 80 pounds pressure. 
get out of order. 
pe 3,000 to wu) 
- GET CATALOG No. 23 aealens per minute, 
ater. scientifically and 
roll. — LEIMAN BROS., 62P John St., NEW Y ORK mechanically perfect 
asts small water motor man- 
full ufactured. watenten 
t, construction makes it 
FOUR MEN Work on the No. 51 
No. 51 Wood Worker at One Time 
IS Money back for any reason. Bucket 
Each has absolute control of his CATALOGUE AND Wheel 
and 4 it LARGE SHEET FREE 
nter at wi is is the most complete 
arge and efficient combination wood DIVINE WATER MOTOR CO. 
n 
vemn, worker on the market. Dept. T | UTICA, NEW YORK, U.S.A. 
— THE CRESCENT MACHINE CO. For the name of your local hardware or tool dealer, we will send you free 
now. 93 Columbia St., Leetonia, Ohio, U.S.A, booklet on ** Theory and Design of Water Motors 
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Everybody’s Doing It! WHAT? 


There seems to be a misunderstanding about what the Slide Rule will accomplish, many think it an instrument, the use of which is 
appliable only to Engineers and Technical men. So frequently have I heard this remark that I have completely re-written and enlarged 
my instruction book, which shows the actual setting of the rule by 70 full size engravings, each engraving and example is explained 
and “written so you can understand it.” In fact any person who has never seen a Slide Rule, ‘and not a technical person, could not help 
but learn its use. The examples selected and shown by illustrations are those which frequently come up for solution by the Banker, 
Broker, Auditor, Inventory Man, Cost Estimator, Printer, Paper Mfr., Contractor, Salesman, Time-Keeper, 
Bookkeeper. Lumber, Land, and other merchants too numerous to mention. 


“a 
Cc 
Il 


Floating Slide 


Made in U.S.A. 


THT 


This Slide Rule will multiply, divide, solve proportion, extract the square and cube roots, find the deci- 
mal equivalent of vulgar fractions or “vice versa,’ calculate interest, percentage. Also the mensuration of 
superticies, and the rule of three. For Engineers, Electricians, Draftsmen, Superintendents, Master Mechanics, 
etc., the rule is indispensable in their work. It is one of the most valuable instruments ever offered to 
mankind, For Electricians it is a complete wire table in itself, calculates the size of a motor to run a pump, 
shows percentage a customer's recording meter is either “slow or fast.” The Richardson Direct Reading Slide 
Rule is specially designed for those who wish to learn its use. Its operation being very simple. You simply 
place the key to the problem wanted in the keyhole ‘the key is printed in red on slide, see cut) and answer is given direct: such 
as the Horse Power of Engines, Pumps, Boilers, Belts, Water Falls; sive of duct for ventilating; radiation and size grate, and steam 
main required; change gear and pulley problems; areas, circumference and diameter of circles. This Rule is my 1912 type now 
being placed on the market for the first time. Made in two sizes, coat and vest pocket 1lxl\x\ and 54x13 


‘4.x. No wood in 
their construction, scales white celluloid, printed from engine divided plates in two colors, and washable, secured by an improved 
locking device in an absolutely pensantgamicem <n Aluminum and Monel Metal framing. Durable cardboard case for large rule, and 
neat leather case for vest pocket size: Special case for large rule end-flap and button fastening 25c extra. If ordered now 1 
give free a copy of my new book The Slide Rule Simplified containing over 70 full size engravings showing just how to set 
the rule with explanation. Price of either rule $2.50. Price of book without rule, paper cover $1.00. Flexible silk cover $1.50. 


GEO. W. RICHARDSON, Consulting Engineer, Ex-Chief Electrician U.S. Navy, 4218 24th Pl., Chicago, U.S.A. 


BAR BENDERS and rubber-stamped with an official mark which serves 

the purpose of an ordinary postage stamp. The meter 
records the number of letters stamped in this way, and 
For Concrete when the Government agent comes to read the meter 


e use of envelopes wi a printed s ) ordi- 
WRITE FOR OUR nary black type on the upper right-hand corner, in- 
BENDING TOOL stead of the colored adhesive stamp, has already ap- 
CATALOGUE. peared in this country, especially among large business 


Wallace Supply ce. houses.—New York World. 


NEW IMPROVEMENTS NOW MAKE 
The American Combined Level and Grade Finder 
Most Practical, Durable and Convenient Instrument Made 


At one glance you can get the true slant on any line or grade either in degrees, inches or percentage, orall at 
the same time, and will at once give the exact distance needed to plumb up toa true level. The additional 
spirit level glass now placed in middle of instrument with points on dial will give 3 gracles for leveling. The 
longitudinal recess shown in cut is well worth the low price of the instrument. Write AT ONCE for circular 


and Testimonials. Special Introductory Price given to 
First Applicants with privilege of taking Agency. Address EDWARD HELB, Mfr., Box 75, RAILROAD, PENNA. 


A Handy Drill Portable Cases 


FOR TOOL MAKERS 
for Every Use 


AND MACHINISTS 
Twelve styles, felt lined drawers, 
A quality tool that will perform 
good service always— 


solid brass trimmings, best of ma- 


terial, beautiful finish, low prices, 
satisfaction guaranteed. Ask for 
booklet of cases built for service. 
is 11 inches long and has a chuck 
that holds from 0 to 3-16 inch 
drills. Entire weight 21 ounces, 


The Pilliod Lumber Co. 
SWANTON, OHIO 

Has hollow handle to hold 

drill points with a unique, quick 


For Sewing 
removing sed handle Leather 


to getatdrills. PRICE $1 
Pri t is anything. 
Write for our catalog and instructive $1 00 A perfect stitcher. Sews or menc 
“on iee Whole repair shop. Original perfect lock 
stitch. Diamond point grooved needle protects thread. 
Always reac ample prepaid. Agents get busy. Sells on ash. 


i treet ady. 
Millers Falls ° few YORK CITY C. A. MYERS CO., 6339 Lexington Ave., Chicago, Ill, U.8 A. 


AGNETIZED 


The tool illustrated above will be indispensable to the Pattern Maker, Cabinet Maker, or Picture Framer who purchases it. It 
will set brads in places that would be inaccessible without it, and dispenses with the brad awl and nail set. If, after a fair 


trial, re not satisfied that you have received your rter’s 
west, pour money will be promptly returned to you on ceceint a cont. Standard Tool Supply Co.,42 W. 15th St., New York City 


i ae Vii THE SLIDE RULE 
| SIMPLIFIED 
- SLE THAT HOLE? 
{ 
j 
DE VIEW” 
THE EXCELSIOR BRAD SET. PRICE 25 CENTS 
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B. & S. 
Calipers & Dividers 
G 


Everyday and many times 
during the day, mechanics 
use both Calipers and 
Dividers. 

B. & S. Calipers 
and Dividers are 
a combination 
of lightness and 
durability. The 
ii are steel drop forgings 
nicely finished. An unusu- 
ally stiff spring insures 


rigidity. 


Write for general catalogue 
descriptive of our entire line. 


Brown & Sharpe Mfg. Go. 


PROVIDENCE, R. I., U. S. A. 


BRITISH SHIPS CARRY MOST FREIGHT-—It is 
an interesting thought that American commerce would 
be almost impossible without British ships. Americans, 
on account of higher wages and keen competition, are 
not often able to make deep-sea _ freights profitable. 


Buy Auto Tool Kits, Farmer’s 


Tool Kits,Chain Pipe Wrenches, 
Pliers and Combination Fence 


Tools under the name 


$s. r~ to $10.00 A Day Made Easy 


The “ American” 
No. 3 Patented 

Hones razors, sharpens all kinds 

of safety razor blades, clippers, 


scissors, etc. No make-believe, 
but the real thing. Complete 

outfits furnished with  in- 
structions how to do the work. 
Nopreviousexperience required. 


Address, Mgr. Dept. 708, Illinois Cutlery 
Company, 184 Washington St., Chicago 


Red Devil Side Cutters 


Guaranteed Drop Forged Tool Steel 


Genuine ““RED DEVIL” 
s guaranteed absolutely. These are the side cutters 
YOU should use and insist on getting. Your local dealer 
can supply you or will get them if you insist. If not, send 
us $1.25 and his name and one only sample pair will 
be sent you post-paid. 


SMITH & HEMENWAY CO., 15 Chambers St., New York 


Every up-to-date mechanic will tell you “ RED DEVIL” are the 
ONLY TOOLS, We make over 3,000 different kinds and sizes. 


i 


‘YANKEE’ TOOLS 
ake 


little hand drill 
but 10' inches 
long and weighing 
only 1'¢ pounds, has 
all of the ratchet move- 
ments of the “YANKEE” 
Breast Drill already de- 
scribed in these pages, viz: Sins into @ 
into 

Right-hand, Left-hand and “pocket 
DOUBLE Ratchet, besides 
the Plain Drill and Locked 
Gears adjustments—all pro- 
vided for by the “YANKEE” 
ratchet mechanism, and 
changed at a finger touch 
of the Shifter on the 
cylinder between the 

small gears. 


andle is - 
In the “Double for 
Ratchet” adjust- Points 
ment, invented for 
use in tight quar- 
ters, every motion 
of the crank for- 
ward and back, no 
matter how slight, 
causes the drill to 
cut continuously. 


If No similar tool 
"p ever made has 

the same range 
of usefulness 
—because no 
other has 
these adjust- 
ments. 


Chuck body is 
steel, polished 
and nickel plat- 
ed. Jaws of steel, 
drop forged and 
hardened. Capa- 
city 3-16 in, 


“Y ANKEE” Ratchet 
Hand Drill No. 1530 


Price $2.80 
Your Dealer Can Supply You 


Write for “‘ YANKEE’ Tool Book” (free) 
fl illustrating and describing the many 
/ ingenious “Yankee” Tools and showing 


why they “ Make Better Mechanics.” 
“*Y ANKEE’ Tools in the Garage”’ for 
the motorist. 


NORTH BROS. MFG. CO., PHILADELPHIA 
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The Accuracy 


required of 
micrometers 
used on your 


fine work 
demands the 


Starrett 
Micrometer 


Known the world over to be perfect 
to the finest detail. Ratchet stop 
prevents excessive pressure against 
the work, Lock nut keeps microm- 
eter at desired opening, making 
a gage of it. Supplied to read to 
1009 inch or to oo inch. Also, 
graduated in Metric System. 


4 
Fo 
Bs 
D 
cm 
Po 


Our catalog No. 19 A.P. describes 
this and other tools for the tool- 
room. Send for it. 


THE L. S. STARRETT CO. 


ATHOL, MASS. 42-13 


R all kinds of woodwork Mas- 
ter Carpenters and Craftsmen 
use the Auger Bit with this brand 


Reg US.fat Office 


Be sure this identical brand is on the bit you buy 


The only solid-center stem bit made in all styles and sizes 
for every use—home, ae, fatm, factory and shop. Swift, 
sure and clean, the IRWIN bores through the hardest or 
softest wood, takes iL. with ease. Never stops or swerves. 
Never bends or breaks. 


Sold Under Our Money Back Guarantee 


Experts depend on IRWIN quality. Every bit is made 
in one piece of extra high-grade, crucible auger-bit steel. 
Put through 5 handlings — tempered by a secret process. 
The difference between the genuine IRWIN and imitations 
is not always on the surface — it’s in the tool and it comes 
out in the work. Sold by dealers everywhere. Write us if 
you can’t get the genuine guaranteed IRWIN. 


IRWIN AUGER BIT CO. 
Largest in the World 
Station G12 WILMINGTON, OHIO 


comrounn Lever Snip 


A size larger than our “Vest Pocket,” eight 
inches long, strong, powerful, durable. Forged 
from a solid bar finest crucible tool steel. 


Prepaid 1.50 


DETROIT SHEAR COMPANY 


902 Greenwood Ave., DETROIT, MICH. 


Only 14.50 


For this Home Bench 


Besides its convenience 
and usefulness, you will 


save its price in a year 
by doing repair work and “fixing things” that 
you now pay a carpenter or repair man to do. 
Thousands of homes have home benches we 
have furnished—why not you? 
Top is 50 in. long, 20 in. wide, with a 13-inch glued-up portion of thick maple 
Grand Rapids Hand Screw Co. 


1420 Front Ave. North, GRAND RAPIDS, MICH. 


American shipping on the seas has dwindled to a small 
tonnage. Consequently were it not for the British bot- 
toms which carry almost one-half the world’s tonnage, 
American products would not be carried beyond seas 


and the American market would be so restricted that 


GASOLINE SOLDERING IRON BLOW TORCH 


CUTS—the soldering Business 
50% —Get our FREE Booklet. 


EMMELMANN BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A. 
**The File That Files’”’ 


and Wears Best. by Test is a 


Gold *% Medal File 


Made by 


LIVERICHT BROTHERS 
Not in the Trust. PHILADELPHIA, PA. 


OFA/IN 


Measuring Tapes 


Standards of efficiency for the 
Amateur and the Expert. The 
big improvement in markings, 
instantaneous readings, saves time poe avoids 
error. Send for sample piece of tape and our 
complete catalogue. 


THE [UFHKIN PuLe C0. 


SAGINAW, MICH. 
New York London, Eng. Windsor, Can. 
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No Strain When His 


JOUBLE CLAW 


‘‘for the mechanic with an ambition to succeed”’ 
16 oz. or 21 oz. Head — WHICH? 


$1.50 at your dealer’s 


or from deli id. 
Worth ten Ang common 
hammer — costs three times more to make. 


DOUBLE CLAW HAMMER CO. 
START Brocka NY, OUT 


production would have to be decreased. 

The total earnings of British ships for a year have 
been figured at from $500,000,000 to $550,000,000, The 
United States, having huge exports and few ships, pays 
a large part of this total. But were the traffic confined 
to American ships, the toll would be even higher. An- 
other advantage is that the earnings of the British bot- 
toms do not go out of this country as cash, but are 
carried out of this country from the United States. 
Cleveland Leader. 


fj : The Handiest 
=- Tool Holder Made 


Constructed cf hardened steel; accurately machined; and will 
hold securely, round, flat, square, hexagon, and shaped tools in 
the tool post, from the largest sized tool down to a No. 6¢ drill. 
Write for full particulars, and prices. Satisfaction guaranteed. 


M 
B. MORGAN, of SPECIALTIES 


FOR MENDING HARNESS 


shoes, tents, awnings, pulley belts, carpets, 
saddles, suit cases, buggy tops, dash boards, 

. or any heavy material. Stewart's 
Automatic Awl is the only 
perfect Sewing Awl. 


STEWART- 
SKINNER CO. 


26 Hermon Street 
Worcester, Mass. 


Portable 
Toolmakers and Machinists. 
convenient arrangement of different sized 
as all felt lined, with a place for every 
need of throwing one on top of th: 


It takes a wax 
thread, feeds 
from spool and 
does the work of any har- 
ness maker machine. It is indis- 


one of the many styles shown _in our cata- 
logue which we will mail free. No a 
is up-to-date without a *‘ Gerstner” 


AGerstucr Sens, 


Mfrs. of Mechanics’ 


Stanley Tools 


Concealed Ratchet 


Bit Braces 


A New Idea in BIT BRACES 


The Cam Ring which governs 
the ratchet is in line with the Bit 
—a great advantage in working. 


Note the Ratchet Mechanism 


The two piece Clutch is drop forged, machined 
and hardened. 

When used as a Ratchet, five teeth are in 
engagement at one time — when used as a plain 
or non-ratchet Brace, ten teeth are engaged—in 
both cases insuring, even in the longer sweeps, 
a much stronger lock than is possible in any 
other form of Brace. 


The Ratchet parts are entirely enclosed, 
keeping out moisture and dirt, retaining lubri- 
cation, and protecting the user’s hands. 

They have Cocobolo Heads and Handles, 
Ball-bearing Heads and all exposed parts are 
heavily nickel plated and highly polished. 


For Sale by All Hardware Dealers 


Stone ley Bule® Level Co. 


RITAIN,CONN. U.S.A. 


818 Germantown Street, DAYTON, OHIO 
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Write today for 
the Grinder 
book—and the 
wonderful story 
of Carborundum 


Special styles for grinding 
sickle knives and 
other similar implements 


Prices $3.00 to $15.00 


There never needs to be a dull or unfit 
tool about the shop or home that has a 


Carborundum 
Niagara Grinder 


Small, compact, substantial—yet big enough to 
perform any ordinary grinding operation. 
wonderful Carborundum Grinding Wheel, sharp 
and hard as a diamond, cuts faster and cleaner 
than any other grinding substance known—and 
lasts much longer. 

@_ The gears and other mechanical parts are all 
made in our own shop and are superior in con- 
struction and finish to any other grinder we know 
of—The Carborundum Niagara Grinder is made 
in 15 or more styles—for hand and foot power. 


The Carborundum Company 
Niagara Falls, New York 


The 


‘Agrippa’ 
the 
Master Clamp! 


Cast Clamps are not reliable; not 
handy because of their excessive 
weight and not an economical 
investment. The logical alternative is now 
available in the Agrippa Clamps: 


Agrippas are, 


Much lighter 

Half the sectional area 

Much stronger 

Provide superior utility 

Price is not greater 
and, we guarantee them to per- 


form the same service possible 
with the cast steel product. 


J.H.WILLIAMS & CO. 


Superior Drop-forgings 
47 Richards Street BROOKLYN, N. Y. 


SHIP OFFICERS’ POOR PAY.—The salaries paid 
to the captains and other officers employed by the great 
Atlantic shipping lines are furnished by our Liverpool 
correspondent. Captain Smith, the commander of the 
Titanic, received $6,250 a year, but his salary was ex- 
ceptionally large. 

The following is a table of the salaries paid by two 
of the leading lines: 


White Star $1,650 to 


Captains, $5,000 per year. 
Chief officers, $70 to $100 per month. Second officers, 
$45 to $60 per month. Third officers, $45 per month. 
Fourth officers, $42.50 per mo nth. 


Cunard Line—C aptains, $1,375 to $3,250 a year. 
officers, $80 to $110 per month. Second officers, 
to $60 per month. Fourth officers, $40 per month. 
New York Times. 


“SIMONDS SAWS” 


**“Are the BEST, and 
They ARE the best.’’ 


Solder It Yourself 


Amateurs can solder perfectly without practice by using 
the modern combined solder and flux 


TINGL 


Paste and hollow wire forms. No 
acid or resin, Chemical cleanliness 
not needed. No risk of corrosion. 

“ Just put it on the spot and heat 
it.” Use a candle, gas jet, or the 
i; Tinol Alcohol Torch. Largely 
used in telephone and industrial 
work. Household can of Tinol 
Paste Solder and Torch, $1.20. 

LITERATURE FREE 


HESS & SON, Dept. F 
666 N. Broad St., PHILADELPHIA, PA. 
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00 PROFIT 


== IN 3 MONTHS 


That is what Lopez de Diego earned 
over and above all hotel bills, railroad 
fares and other expenses while trav. 
eling i in Mexico. Browning of Miss., 
says. ‘‘Made $16.70 in 
2 hours.’’ William 
Baker says: ‘‘Made 
$25 in 6 hours. It’s 
the thing the people 
want.’’ 


One Minute Post Cards- 
One Minute Profits 


Hundreds of letters and re- § 
ports tell the records of 
quick, big, easy profits 
making photo post 
cards the new way 


with the , Post Card Gallery 


“MANDEL” POST CARD MACHINE 


A new business with an unlimited field for money-making. The 

chance for any man, young or old, with small wil carn’ and AB- 
SoL UTE LY NO | EXP ERIENCE to own a business that wi 

5000 a year. w discovery. wonderful, scientific proce: 
Photos Direct on Post Cards—No Plates—No Films 
The “Mandel” Post Card Machine takes, finishes and delivers 
3 original Photo pont cards a minute RIGHT ON THE SPOT at a profit of 500 
per cent. Photo post cards popular everywhere. In the country, on the 
streets, at picnics, carnivals, fairs—the one minute post card man js in big 
demand and makes big money. 

$26 Starts You on the Road to Success 

This buys a complete outfit. First sales from_post cards ship- 
p d with outfit practically returns all money iove ated. Complete and simple 

ingiryctions enable you to begin work imme 


for complete INFORMATION. F ike. Address either office. 


THE CHICAGO FERROTYPE COMPANY 


288 Ferrot Bl t. 288 Public Bas k Buildi: 


The copper production of 1911 was a record breaker 
in the United States. Arizona, which leads all states, 
and Montana, which comes second, together produced 


more than half of the total amount. 


By getting a work bench like this 


you will be able to do 
most any kind of work 
around the house. The 
bench is 4% ft. long, 22 
inches wide and 32 in- 
ches high, made of hard 
maple, has 2 Patent 
Wood Screw Vises, and 
will be shipped you $7 00 
at once on receipt of 


C. CHRISTIANSEN 


ANUFACTURER 
2219 Grand Ave., CHICAGO, ILL. 


WRITE FOR 
CATALOGUE 


PHILLIP’S SPRING HAMMER 


For drilling holes in Stone, Concrete, 

Brick, Marble, Tile, Conduit, etc. 
Will drill 10 times faster than by hand 
Strikes 800 to 2000 blows per minute. The spring does 
the work. Makes hole 34" to 1's" in diameter. This tool 
can save you money. Get it now. 
ORR & LOCKETT HARDWARE Co. 
14-16 W. Randolph St. CHICAGO, ILL. 


to Flagetatt 


Don’ t stick along at an under job through all the best 
years of your life. Don’t let the humdrum drudgery of 
every-day routine CRUSH your ambition. Don't be satis- 
fied with merely pushing a saw and driving nails. Learn 
to PLAN as well as to work—to use your BRAIN with 
the same skill that you use your hands. Learn to filla 
BIG SALARIED job—the kind of a job that hundreds of 
other men, with no more natural ability than you, are 
filling with ease and success. 


How You Can Learn More and Earn More 


You can MASTER EVERY DETAIL of your line of work, 
EVERY BRANCH of building construction, EVE RV 
ANGLE of architecture and carpentry—can do it in your spare 
moments and at almost no expense at all. You can have the 
knowledge and experience of over FOUR SCORE EXPERTS 
at your command ready for instant use whenever you want it— 
can fit yourself to fill any first-class position above you that 
you desire—simply by allowing us to place in your hands, this 
great ten-volume set, without your sending us one cent in 


vance, 
THIS CYCLOPEDIA OF 


Architecture, Carpentry and Building 


is the most exhaustive, comprehensive and practical work on the 
building trades that has ever been published. It covers every 
detail of building construction from foundation to flagstaff, from 
common carpenter work to reinforced concrete and steel, from 
masonry to heating and ventilation; from specifications and 
estimates to building laws and superintendence. It covers all 
the PRACTICAL things that you W ANI lr TO know, all the 
things that you’ve GOT to know if you're going in to be a suc- 
cess. It contains over 4,(00 drawings, full page plates, diagrams, 
etc., has 4,760 pages, is bound in isadbens half marcate and 
printed on special paper in large clear type. No CARPEN- 
TER, CONTRAC?POR or BUILDING OWNER 
to be without it a single day. 


Get these books FREE and see for yourself 


just what they are before you send us a single cent. Look them over 
carefully at your leisure, keep them for seven days before you decide 
whether you want them or not, and then if you don't believe that each 
volume is actually worth more to you than the price of the entire set, 
send them back at our expense and the transaction won't cost you 


one penny. If you do decide to keep them, our charge will only be 
24.80, spread out thin in easy payments of only $2.00 a month. We 
don't ask you to buy these books on our description of them. We don't 


ask you to trust our judgment. We simply ask you to get the books and 
see for yourself. 


Free with every order received before August 1, 1912 


With each set is included a year’s Consulting Membership entitling 
you to the free advice of a stafi of Construction Engineers. This will 


give you practical help in handling working problems which are too 
specific to be taken up in detail in the cyclopedias There will be no 
limit to this service. A single problem solved for you might be worth 


more than first cost of the books. Order the books now, 


American School of Correspondence, Chicago, U. S. A. 


FREE EXAMINATION COUPON 
American School of Correspondence, Chicago, U. S. A. 


Please send set Cyclopedia of Architecture, Carpentry and Building 
for seven days’ free examination. I will send §2.00 within seven days 
and $2.00 a month until I have paid $24.80 or notify you and hold the 
books subject to your order. Title not to pass until fully paid. 

Pop. Mech. 7-12 
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e Threading 
Tools 


Hand, belt 
and motor 
machines. 


The blast line of all 
kinds and sizes of pipe 
threading equipment de- 
signed or manufactured. 


The Oster “Bull Dog” Line 


Known throughout the world. Recommended by 
eighteen years of success in the best plants, where 
highest efficiency is daily demanded. 

Reasonable price, accomplished by the elimination of 
complicated parts. Simplicity of design, and consequently 
a simplicity of operation—making it unnecessary to employ 
an expert operator. Anyone can accomplish perfect results 
and high speed upon an Oster, without previous experience, 

Self-locking dies. No resetting for each cut. No turn- 
ing back over the finished threads. One movement of the 
hand opens or closes the dies. Every contractor, every 
shop, and every individual, who is interested in hand or 
power pipe threading equipment, should have the new 
Oster catalogue. Sent free by mail, postpaid. Ask forit today. 


THE OSTER MFG. CO. 


2100 East Gist St., Cleveland, O. 


$3000. IN ONE YEAR 


One man invested his 
SAVINGS in an Auto 
Tire Repair Plant and 
made $3000.00 the first 
year and was worth 
$10,000.00 at the end 
of the second year. 
You can make money repairing tires 
and tubes as evening employment. 
As an independent occupation, you can 
turn out thousands of dollars gross 
business per year. We furnish complete 
instructions. Investment small. Write 
for information. 
Haywood Tire & Equipment Co, 
529 N. Capitol Ave., Indianapolis, Ind, 


THE BEST IN THE WORLD at the 
PRICE OF THE ORDINARY 


The health, comfort, safety and joy of Motorcycling are 
thoroughly proven. It is now only aquestion 

of selecting the best machine. 
The M-M has the good features 
of other makes and many more 
which the others do not have. 
M-M Motorcycles do not jiggle 
or jolt but glide along the road apis 
like a boat on the water. 4to8 
H.P. Some good open territory *~ > 

still left for agents. Prices ~ 
$140-$225. Write The M-M Twin taking N. H. 
today for booklet. mountain road at a 50-mile clip 

M-M MFG. CO., Brockton, Mass. 


Just Patented 


The Ko-Ko-Mo 
Suspender Belt 


does | with sus- 
penders. Instantly at- 
tached to inside of 
‘ waist band. Invisible 
—adjustable— comfortable. Trousers can’t “sag down” 
or the shirt “crawl up.” No straps or bands across 
the abdomen. Made in sizes for boys as well as men. 


The Ko-Ko-Mo Suspender Belt 
is designed to be worn by men in any vocation. If your 
dealer cannot supply you, send P. O. order for 50c, and 
our waist measure, and Belt will be sent prepaid. Money 
ack if not satisfactory. 
An excellent opportunity for live salesmen 
ADDRESS 


KOKOMO BELT CO., KOKOMO, INDIANA 


The Board of Green Cloth is responsible for inventing 
“blackguard,” a word that has strangely altered in mean- 
ing. In early times it was by no means a term of re- 
proach, but referred to the calling of carrying coal in 
the king’s household, explains the Pan Chronicle. Is 
there any other bad word in the English language that 
can boast of such a royal origin? 


NO-RIM-CUT TIRES 
10% Oversize—save half 
on tire bills — Write for 
AKRON, OHIO atest Tire Book. 
THE GOODYEAR TIRE & RUBBER COMPANY, Main Office and Factory, Akron, Ohie 
Branches and Agencies in 103 Principal Cities. More Service Stations than Any Other Tire 


Save One-Quarter 


the purchase price of motor cycle accessories 
and parts. We sell guaranteed goods twenty- 
five per cent cheaper than any other house. 


The Motor Cycle Co-Operative Co. 


650 Woodward Ave., DETROIT, MICH. 


TheA.B.C. 
Engine Driven 
Tire Pump 


The A. B. C. way is 
the right way to in- 
flate your tires and 
they can be kept 
always at the right 
pressure. Send us 
the make, model and 
year of your car and 
we will'tell you more 
about it. 

ARTIZAN BRASS CO. 
226 North Jefferson St, 

CHICAGO 
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Glen H. Curtiss in his sensational flights used Goodyear 
Rubberized Aeroplane Fabric. So did Brookins. So did the 
Wright Bros. And Rodgers. And Ovington. And Atwood. 
And Fowler. And Parmalee. And almost a score of other 
great aviators. These men, who know, seem to believe that 
Goodyear Rubberized Aeroplane Fabric is mighty close to 
perfection. It is years ahead of any other fabric. 
Thousands of tests have established this fact; that under the mos: 
trying climatic conditions, Goodyear Rubberized Aeroplane 
Fabric won't shrink, nor stretch, nor break, nor mildew and rot. 


(j00D 


AKRON, OFIQ. 


Rubberized Aeroplane Fabric 

Only the most costly linen and cotton cloth go into our fabric. And 
each thread is thoroughly soaked, saturated and impregnated with 
genuine para rubber. Thus it is 100% moisture-proof and absolutely 
unaffected by changes of temperature. Plain, varnished or treated fabrics 
are too unreliable even to be compared with this rubberized kind. 
Furnished with metallic finish to match aluminum painted machines. 
OTHER AEROPLANE EQUIPMEN T—Goodyear Aeroplane Tires, 
built by the same tire experts as 
the famous Goodyear No-Rim-Cut 
Auto Tire, are the choice of most 
aviators. Another popular inven- 
tion is the Goodyear Rubber Shock 
Absorber. We now supply com- 
plete, fully-equipped balloons in all 
types. Prompt deliveries assured. 

Drop us a line stating which of these 

products you want to know more abou. 


The Goodyear Tire & Rubber Co. 
Akron, Ohio 

Branches and Agencies in 103 Principal Cities 

More Service Stations than Any Other Tire 


FIRST BEET SUGAR DUE TO NAPOLEON— 
When the fleets of Great Britain blockaded all the ports 
of Continental Europe, during the Napoleonic wars, 
Europe was cut off from its supply of sugar. It became 
necessary to find a substitute. tefore the discovery of 
America sugar was unknown and honey was the universal 
sweetening. But the supply of honey was not equal to 
the demand. In some countries, as in Bohemia, they 
made sugar from the maple; in other countries they 


Convert Your Bicycle into a 


and Stationary Motors and Finished Castings. 


@ Stamp for catalog. STEFFEY MFG. CO., 


MAKE YOUR BIKE A 


MOTORCYCLE Ze 


at asmall cost, by using our \ lll 
attachable outfit. Fits any et 3 
Bicycle. Easily attached. 
No special tools required. 


**300 Miles for 40 Cents” \ 


W. M. Harmison, of Iowa, writes: 
““Certainly cheapest and best running 
machine I ever saw. Have ridden 300 
miles at about 40c expense.” 
FREE BOO Write today for bargain 
list and free booklet, fully 
describing the SHAW Bicycle Motor Attach- 


ment. Motorcycles all makes, new and 
second-hand, $35.00 up. 


Shaw Manufacturing Co. 
Dept. 6 Galesburg, Kansas 


HERE'S the greatest 
improvement in motor- 
cycle construction—-the 7hiem 
Two-speed Hub. Turn of crank 
starts motor. A slight pressure on 
the low-gear pedal and you're off, 
steadily as an auto. Another pres- 


sure, and you are on high gear. 
Every variation of speed at your command. 
You can stop in congested traffic, in deep 
sand, or in the middle of steepest hills and 
restart without dismounting or pedalling. 


The first and only proven 


Two-speed Motorcycle 


Nine years of grueling road service has proved 
the success of the Thiem Two-speed Hub. In 
use on 90% of European motorcycles for 
years. No other American machine has it. 
This advantage with many other exclusive 
features put the Thiem years in the lead. 
Duplex Three-way Carburetor permits 25% 
saving of gasoline—handle bar control enables 
you to keep your hands on handle bar at all 
times—patented Cushion Spring Seat and Forks 
absorb all jars and shocks. The most noise- 
less, most comfortable and cleanest of Motor- 
cycles. Let us prove the truth of these 
strong statements. 


WRITE FOR CATALOG 


which describes many exclu- We have some 


sive improvements. Prices $145 . 
to $235. 25% lower than others. Jj Open territory and 
an exceptionally 


JOERNS-THIEM strong proposition 


MOTOR CO. 
E. W. KELLER, Sales Mner. @ few high-class 
men to act as our 


331 Am. Nat’! Bk. Bldg. 
ST. PAUL, MINN. Sales Representa- 
tives. 
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No Jars or Jolts 


On “The Flying Merkel,” because 
it is the only motorcycle with a 
Spring Frame and Spring Fork, a 


unique device that takes up all road 
shocks and eliminates engine vibration. 


double convex lens. Very brilliant light. 
Ask your dealer, If he’s sold out,write us. 


\ All kinds of BICYCLE PUMPS 
| 
| 


This Lantern Will Not Jar Out 
It makes its own gas and is absolutely 
im] gas tight. Simple to operate. No com- Engine Clutch on all models. Send - 
plicated parts—no tools necessary. Made Sop 
of brass, highly polished and nickel-plated. 250-0 Bt, MBDLETOW 
Large imported jewel side lights. Ground ~ - 
| 


Send for Catalog 


Bridgeport 
Brass Company 


P. O. Station K 
Bridgeport, Conn. 


crystallized dextrose from the juice of the grape, but 
these sources were inadequate. The final outcome of the 
matter was the birth of the beet sugar industry. It 
was one hundred years ago, in 1810, that the first loaf 
of beet sugar was made and presented to Napoleon; and 
the centenary of this event has just been celebrated in 
France. It is doubtful if the beet-sugar industry could 
have made much progress had an important piece of 
apparatus, the polariscope, not been invented about this 
time. The polariscope offered a quick and rapid method 
Factory Price until we close a retail dealer for determining the amount of sugar in beets.—Detroit 

in your community. When retail dealer in Free Press. 

your community takes hold of ““America’’ 
line this offer positively ceases. Order AT ONCE and save HALF. 


/ = asy sti arting, running, riding ou can 
Not “cheap” mail-order wheels. Not sold in a “cheap” mail- 4 
order way. Only wheel with Truss eeene, giving double 
strength, and Hygienia Fork, tak ing up every shock, 
Comes complete. GUA ED TEN YEARS (twice i 
the guaranty of any wanes 1). Protection from thieves— 
srotection from accider Satisfaction or money back. peeds. Free motor. Throttle 
rite for FREE Llustrated Catalog. ar. Clutches, brake ani 
AMERICA CYCLE MFG. CO. 
Dept. 1067, 1108 South Michigan Boulevard, CHICAGO, ILL. “ERA al TO-CYOLE CO., 10 Second DAYTON, 
IN EACH TOWN 
ta) and district to ride and 
exhibit a sample 
pony “Ranger” bicycle furnished by us. Our ag everywhere are making money fast. vite at 
) once for full particulars and special offer. NO MO EY REQUIRED until you receive and approve of 


your bicycle. We ship to anyone, anywhere +4 the U.S. without a cent deposit in advance, prepay 
freight, and allow TEN DAYS’ FREE TRIAL during which time you may ride the bicycle ‘and put 

it to any test you wish. If you are then not perfectly satisfied or do not wish to keep the bicycle 
ou may ship it back to us at ours expense and you will not be out one cent. 

iow FA CTORY PRICE e furnish the highest grade bicycles it is possible to make at one small profit 

\ above the actual actory cost. You save $1o to Rs middlemen’s profits by 
\ OW direct of us and have the turer’s g behind your bicycle. OT BUY a bicycle or 

ce a Bale of tires from anyone at r= Ang until you receive our catalogues and learn our unheard of 

and remarkable special o, 


LL BE ASTONISHED | when you receive our beautiful catalogue and study our superb models at 
the wonderful low prices we can make you, We sel] the highest grade 
bicycles at lower prices than any other factory. We are satisfied with $1.00 profit above factory cost. —— 


: SECOND NANO BICYCLES-—a limited number taken in trade by our Chicago retail stores will be closed a at once, 

IRE! 8 each, Descriptive 1G list mailed free bes, 1 hf — 

rear wheels, inner tul lamps, cyclometers, parts, repairs and everything in the 

Tl ES, COASTER BRAKE ae line at half usual prices. DO NOT WAIT—but write today for our 

Large Loe b great fund of interesting matter and useful information. It only costs a postal 
to get =AD ng. W now. 


- MEAD CYCLE CO. Dept. 2D 108, CHICAGO, ILL. 
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Adds to the Pleasure 
of Wheeling 


You can enjoy the pleasure and convenience of 

| wheeling more than ever — free from all aggravating 

tire troubles —free from all fuss and worry — with 
your tires protected with 


NEVERLEAK 


Tire Fluid 


It’s a positive insurance against all 

tire troubles. It’s a preservative 
of both the fabric and rubber 
of which tires are made and 
keeps them in the best of condi- 
tion. It prevents tires getting 
porous ; will stop all thread leaks 
and those caused from previous 
defective repairs, and will in- 
stantly heal all punctures within 
the bounds of reason. Protect | 
your tires with Neverleak now— 
today. Don’t wait for trouble. 


Used by 
Tire Repairers 
Everywhere 
If you can’t find it, send us 


the name of your bicycle repair 
man or dealer in bicycle supplies. 


_ Buffalo 
Specialty Company 
Buffalo, N. Y. 


= 


FIRST TEST OF GAS MANTLES—Some 2 years 

ago a man attended at an office in London for the pur 
pose of witnessing an experiment by a German student 
in something new in gas lighting. He then saw some 
small cambric caps, the first five or six of which at once 
fell to pieces; while four or five lasted a little longer. 
The latter burnt for a few minutes, and then, on a door 
being opened, they followed in the wake of their pre- 
decessors. Little did those who were present at the 
experiments imagine that they were assisting at the 
rise of a planet which would flood with light the whok 
universe. The German student was Welsbach and _ the 
caps were the precursors of the mantles which have been 
of such benefit to the gas industry. 


“Count the Indians on the Road!”’ 


SEND FOR FREE CATALOG 
871 State St., 


THE HENDEE MANUFACTURING CO. 


Makers of the Indian Motocycle. 


$40 Motorcycle 


We have the largest line of 
new and used Motorcyles in 
the country ‘at the lowest 
prices. We also have a thor- 

- oughly equipped repair de- 
partment and are in position to furnish repairs for any 
machine. Send us your machine to be overhauled. We 
pay cash for second hand motorcycles. Send for Catalog. 


HARRY R. GEER CO., 888 McLaran Ave., ST. LOUIS, MO. 


Solar Motorcycle Lamps 


are the neatest looking, strongest and most 


specialists, makers of 90% of the automo- 
bile lamps used on the high grade cars of 
America. Catalog shows many styles 
— gas, oil and electric. Write for it today. 
BADGER BRASS MFG. CO. 
Kenosha, Wis. New York City, N. Y. 


efficient lamps made. The product of light | 


$12.50 Per Month 


That’s all— Just $12.50 a Month and the 
Famous Arrow Motorcycle stays with you. 


HE genuine and famous Arrow, 

| four and one-half horse power, 
1912 model, with the great 
Aviation Type motor. The motor 
that has made this machine 25 per 


cent faster with 50 per cent less strain 
and gasoline consumption. Agents terms on 
this big Introductory 


Offer. Same credit 
Dealers’ Credit to dealers get. We want 


You if You Write | good riders every place 
AT ONCE. Ride the 

Quick ARROW while pay- 

ze y isto quickly | ing at the rate of 

ace rrows in every 

oeality. "We give the | Oly $12.50 per month. 
same liberal terms we | Just a small amount 
allow to. dealers, re-| down—you’ll never 


quiring only a part pay- : 

ment with plenty of miss the money. 
time to pay remainder. 
Send for free catalog | Send the coupon to- 
today—New—Don’t wait. 


day for our Big offer. 


THE 1912 MODEL ARROW 


With the new Aviation Type Motor— speed, 
60 miles per hour. Latest style Messinger 
compound spring saddle—seamless tubing 
frame—grip control—double truss fork—Bosch 
high tension magneto with special control—positive 
force feed—triple expansion exhaust chamber—mineral 
tanned flat belt—free engine—most splendid finish—a 
superb motorcycle—and at only $12.50 per month. 


Send the Free Coupon 


Just your name and address on the free coupon and 
mail it to us today. We will send you at once full details 
of this big Arrow Motor Cycle offer. Remember, we 
want good riders everywhere and for a limited time we 
allow the dealers’ credit and easy terms to all buyers of ,s' 
the Arrow. Send Coupon at once. oo 


Arrow Motor Co. 


FR 
COUPON 


2845 West 19th Street MOTOR 


Dept. 119Y 

Dept. 119Y CHICAGO, ILLINOIS 
CHICAGO oo” You may send me your free Arrow 

ILL. Catalog 1am under no obligations 
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Send for Our New Catalog P26 


It is pocket size, contains 212 pages, measures 474 x8 4% ",can be carried in the pocket, 
and has a mine of information to impart in clear, concise, understandable language. 


It Means Money Saved to You 


to have one to consult when you want to buy 
Bells, Push Buttons, Batteries, Telephone and Telegraph Material, Electric Toys, 
Burglar and Fire Alarm Contrivances, Electric Call Bells, Electric Alarm Clocks, 
Medical Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Connec- 
tors, Switches, Battery Gauges, Wireless Telegraph Instruments, Ignition Supplies,etc. 
Do not wait until some other time, but sit down now and send your name and address, 
and get the best pocket edition electrical catalogue published. It costs you nothing. 


MANHATTAN ELECTRICAL SUPPLY COMPANY cr cours, cnicaco 114 S. sth Ave. 


TFTOLEFAMP 

are sold on their merits and under the VOLTAMP guarantee 
7 of quality. Write today for our complete, fully illustrated cata- 
log of VOLTAMP Products which includes everything for experimental 
and general electrical work—motors, dynamos, induction coils, trans- 
formers; telephone, telegraph and lighting equipment; miniature rail- 


ways, tools, toys, etc. Send 6c in stamps or coin for catalog, which 
will be refunded on your first order of 50c or over. No postals answered. 


VOLTAMP ELECTRIC MANUFACTURING CO. 
Voltamp Block BALTIMORE, MD. 


trician. § talog ‘‘B.’’ 
ician. Send for our complete catalog ELECTRIC 


House Lighting Plants, Telephones, Dynamos, Fans, 


Lamps, Engines, Motors, Meters, Batteries, Belts, Bells, 

The Carlisle & Finch Co. Books. Catalog %. Ohio Electric Works, CLEVELAND, OHIO. 
262 E. Clifton Ave. Cincinnati, Ohio People are said to become flatfooted by walking too 
7 much on the heel and by not giving the front of the 


— oa — to do. It is also said that the arch 

of the foot needs the support of a leather sole. The 

Perfect 110 Volt $6 50 barefoot boy may be the subject of a poet’s ecstasy, 

Electric Fan for ba but if this is true the poet would better be occupied in 
Alternating or Direct Current warning him of the risk he is running. 


(Six inch size.) An eight inch fan for $8.50. For Bracket or RINT 


Desk, every conceivable adjustment: no better fans made. 

We prepay express, and include free double-covered silk cord 

with plug if you mention dealer's name. Six volt battery Cards, circulars, books, newspaper. Press, $5, 
Larger $18, Rotary $60. Save money. Big profit 
»rinting for others. All easy rules sent. W i 


fans — not toys—same price. State voltage wanted. Satis- 
faction guaranteed or money back. Also small motors, 

actory for press catalog, TYPE, cards, paper, &c. 

THE PRESS CO., Meriden, Connecticut 


original ** IMP"? Torches, toasters, 
baihsaie 168 Summer St., BOSTON, MASS. - 


irons, bell ringers, etc. 
BIG CATALOG 


Mailed for 6c stamps or coin, which you may de- 
. duct from first order of $1.00. SAVE MONEY 
We are Western Agents for The Electro Importing Co. on ANYTHING ELECTRICAL by having 
Same Catalogue—Same Prices. We also carry a com- pis catalog. i 
elegraph msts.; P mo an dynamos 

plete —_ of electrical supplies, trains, toys and pocket all sizes; 125 p mirroscopes, lighting plants, launch lighting out- 
ANDERSON LIGHT & SPECIALTY CO. || PRIUES ON OUR WIKELPSS COLES THIS MONTH: 
PRICES ON OU cLESS C ON 

KNOWN AS LASALLE LIGHT STORE 1 in. $3.85; 2in. $7.00; Zin. $14.00; 4% K.W. coil $6.25 


140 No. LaSalle St. Dept. A. CHICAGO, ILL. J. J. DUCK, 422-424 St. Clair St., TOLEDO, OHIO 


Bissell 
Guarantee on Used Electrical Machinery 


—Just As We and Others do on NEW 


Every piece of used machinery we sell has been put in first class condition in our own unequaled repair shop 
under our own supervision—we know its exact condition—that’s why we can make this unusual guarantee. 


ain Bulletin No. 21 shows hundreds of attractive bargains in both new and used guaranteed 
Electrical § achinery, Motors, Dynamos, Etc., Etc. Saves you 25% to 75% on everything. Send for it today. 


We Buy FROM YOU For Cash — 


Our R + —has a national reputation for its efficiency in high grade rush is 

epair work. A trial will enable you to appreciate its rush work. No 
7 matter where you are located—or what your needs—we can supply them, without delay, to 
your complete satisiaction. We do not deal in toys or novelties. 


The F. Bissell Company, 226-230 Huron Street, Toledo, Ohio 


RICAL NOVELTIES 


Money Saving Prices 
Either New or Used 
Electrical Machinery 


The Only House in the World Giving a REAL 


x 
‘ 
Electrical railways, tracks, switches, trolley 
cars, dynamos, motors, dynamo Castings, gas 
castine: every in a 
| 
| 
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Your Boys «¢ Girls Healthful Outdoor 


he Medart Out-Door Gymnasium meets eve Xerc¢j 
need of a family of children and puts them on the road to health, fitting their 
bodies for useful and successful lives. 


The Medart system appeals alike to children and adults; while it makes a game out of exercise, 
it teaches the little ones self-reliance and affords the natural animal spirit a healthy outlet. 
There are Swings and See-saws for the Girls, Horizontal Bars and Rings for the Boys, 
Teeter Ladder and Summer Toboggan for Both to Enjoy. 
You can choose your children’s play companions when 
you have them at home. The outfitis strongly built of heavily galvanized steel 
piping; perfect workmanship; is repair proof. Itis easily set up and 
the various parts are easily adjusted as may be desired. Every outfit y 
guaranteed. Write for illustrated Catalog M and for Free book- Y 
let: “The Health Story of a Home Gymnasium’’. 
FRED MEDART MFG. CO., 
GYMNASIUM OUTFITTERS 
3503 DeKalb St.’ « ST. LOUIS, MO, 


Grab’s Everlasting Lighter | (jt is Remarkable 


No matches required. Pressing lever generates a how easy it is to have plenty of 
spark and ignites the wick, which is supplied with water in and about the fone— 
fuel from reservoir tube at bottom of lighter. A very with a Jarvis Water 
powerful light. Fill reservoir with benzine when Supply System. It isso 
needed. Portable, simple, economical—lasts a simple that a woman can 
ws life time. Neat, attractive design, beautifully easily operate it. Does 
nickel plated. Invaluable in cases of emergenc away with laborious 
sickness, getting up at night, etc. Price 50c poe bg handpumping —supplies - 
water any place at any 
Write for FREE illustrated folder time. We furnish all the necessary pipe, 


fittings, fixtures, etc.—you can easily install 


Victor M. Grab & Co. inst | JARVIS POWER PUMP 


Cost of electric curre nt less than repair bills on 


Over ninety persons partook at Gorleston, England, 


water lifts’’ and ‘“‘water motors.’’ Costs 
of a sea pie into the making of which there entered practically nothing when run by gasoline 
two stone of flour, six rabbits, six ox and sheep kidneys, engine doing other work. Write 
twenty-eight pounds of beefsteak, two stone of green at Once for Complete Catalog & 


—Sent Free, Dealers Wanted 


Jarvis Engine & Machine Works 
Lansing, Mich. 


vegetab les, half a stone of onions and two stone of tur- 
nips and carrots. The total weight of the pie was over 
two hundred pounds, and it took it two days to cook. 


Look! Our 1913 Renault Hood 


Send for Booklet Today with full instructions, diagrams, 
cuts made from photographs, and 


all sizes given so any boy can make his own automobile. We furnish 
all parts necessary at lowest possible prices. Send twenty cents for 
this book today. Be the first boy in your town to own our 1913 Renault 
hood type automobile. Special inducements. 


The ORIGINAL 


to 

owest possible 

New 1913 Model 


is now a first class gasoline automobile, within the reach of every 


live wide awake boy of twelve years and over. All parts are 
simply designed and strongly made and will give surprising 
results and satisfaction. Boys all over the world are now building 
or driving the Niagara Motor Bob using our booklet which tells 
how and also gives full list of parts which we will mail post- 
paid for twenty cents in coin. Considerable of the cost can 
1913American be saved by buying our parts and making your own machine. 


Hood T 
— WRITE FOR BOOKLET TODAY 


DEPARTMENT A 


Niagara Motor Bob Company, niacaRa FALLS N. Y. 


| | | 
| 
| 4 | 
NIAGARA MOTOR BOB zw 
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[his Signal Combination Shirt 
a2 Neat for work—stands hard wear 


‘THIS shirt is made to serve two purposes. 
' It gives you the neatness that you want 
in shop, office or home—it gives /ong wear 
for your money. Made of close-woven shrunk percale, 
light or dark colors, with double strength seams. Soft 
collar attached or two detached four-ply collars—as 
desired. Extra buttonholes for attaching white cuffs. 


Cut Coat Style—for your comfort 


Open all the way down. Slips on and off as easy UNION MADE 
as your glove. A three-inch overlap and an ex- p — 
tra button at the waist keeps the flap in place. 
Sleeves are slit in the side—this protects your 
underwear. 


Order two from us—no money required 
Ask your clothing man first. If he hasn’t’ Signal 
Coat Shirts tell us his name, your size and we'll 
express youacoupleC.O.D. Ifyoulike them pay 
expressman $1.00 per garment ($1.25 west of The Mark of 


Missouri River). Write for folder showing styles. « 9 
Also makers of Signal Work Shirts and Overalls. we 


HILKER-WIECHERS MANUFACTURING CO. 
1256 Mound Avenue Racine, Wisconsin 


GET YOUR SHARE WASHING BY SEESAW-Mrs. Sarah Sewell, an 
Ohio woman, invented a device. which cannot be called 

——<—< . impractical even if at first blush it does not seem 

Large profits—easiest —fastest —biggest | gestined to produce an undue amount of cleanliness. Ob- 
seller a market today. an if- serving her small children at play on a seesaw, the while 
she worked hard revolving the mechanism of a wash- 
astic agents now. No time to lose. Com- e Does not chafe, overheat 
| eens outfit $4.50. Write for Erickson Leg or draw end of stump. 


SOLD ON EASY TERMS Send for Catalog 
National Stamping & Electric Works | ,), 
e largest limb factory in the world. 
421 S. Clinton Street, Chicago, Illinois E. H. ERICKSON ARTIFICIAL LIMB CO. 
‘e. 


17 Washington Ave., N., MINNEAPOLIS, MINN. 


Complete High Grade $35 A Postal Brings Grand Free 
Bathroom Outfit Millwork Catalog 52,22," 


—- , buy these hand- Send at once for the great Catalog of 5,000 Bargains in the 
highest grade Guaranteed Millwork and Lumber. Issued by 
at factory prices, and the Largest Building Material Plant in America. Buy Doors, 
save all dealers profits. Windows, Mouldings, Stair and Porch Work—everything you 


Phe Bath Tut AY need to build, remodel or repair—at 50 per cent saving! 
White Poree- Quality, Safe Delivery and Satisfaction Guaranteed. (38) 
lain Enameled. The GORDON-VAN TINE CO., 2759 Case Street, DAVENPORT, IOWA 


Closet is a Vitreous China 


i Low Down combination 
} with Oak Seat and copper 


Ac Pneu- WwW A G N Cc 


matic Water Supply 
System for 

Your Home $40 
Black Steel Tank, 145 gallon capacity, 2-% inch Brass Lined, Double 


Action, Combination Air and Water Pump, including all Pipe, Fittings, 
Valves, Gauges, etc. 


HEATING PLANTS, $95 
We will save you 30 to 60 per cent on a modern Steam or Hot Water 
Heating System. Heating Plants complete for modern homes all the 
way from §95. up. By following our simple plans and instructions, 
you can install your own material, thus cutting out the expense of ( tts y 
lumbers and Steamfitters. 
Write to-day for our Plumbing and Heating catalogue, which gives full 4 Wish | Gould Close this 
descriptions and prices of Plumbing, Heating and Water Supply Systems Collar +~-— Button 
Does Mot Wear nor Tear the Button Hole 
THE CHELSEA MANUFACTURING AND SUPPLY CO. For sale by leading haberdashers. If you are unabie to 
No. 135 West 24th St., NEW YORK. Dept. D. procure a Wagneso Eeey-took Colter Sutton at your 
ar ill be th funded if good: t dealers, one will be sent postpaid on receipt o cents. 
Your money w promptly refunded if goods are not satisfactory wi w any, Ne ‘on 


Please Mention Popular Mechanics 


| > 
Wik 
Y 
4 


wl 


No More Burning 


With a Boss Oven, you can watch your baking or 
roasting through the glass door while you are doing 
your other work. You never have to stoop. You can 
turn the Boss Oven at any angle so that from any part 
of your kitchen, youcan see your baking. 

The Boss Oven heats in 2 minutes; keeps an even 
heat; bakes absolutely uniformly ; saves fuel, and being 
asbestos lined, it keeps in the heat, does not heat up the 
kitchen. The glass is guaranteed not tosteam up or break 
from heat. Be sure you see the name ‘* Boss** on the front. 
Made in 3 sizes, it fits on top of your oil, gasoline or gas 

Stove. 260,000 now in use. 
Write today for the free Boss Catalog and Recipe Book, which 
shows all the new oven styles and gives 16 pages 
of new recipes. Address The Huenefeld Co., 
3200 Straight St., Cincinnati, Ohio. 


For sale by all good dealers 


ing machine, she conceived the idea of making the see- 
saw do the work, giving her time to enjoy life. And the 
United States of America set its solemn seal of ap- 
proval on this idea, giving her a patent for a combined 
seesaw and washing machine, the illustration of which 
shows the beauty of possessing at once several children 
and an inventive brain by which they may be made to 
wash their own clothes and at the same time have a 


good time, 
AGENTS invention: 


An entirely new Lamp Burner. Changes 
ordinary kerosene illumination into beau- 
tiful large white light. Rivals gas or 
electricity. Scientifically made. Beats the 
old style lamp. Not a mantle. Can’t break. 
BIG PROFI Easy to show; quick to sell. 
$8 to $10 daily for you. 
Experience unnecessary. Sample outtit 
35c prepaid. Particulars FREF. 
THE RADIOLITE €O., Dept. I, TOLEDO, OHIO 


Let Us Show 
How Little It Costs 


To Get Light and Power 
The Bissell Way 


Electricity is just as much a necessity to the up-to- 
date farmer asa gang plow oracultivator. Why continue 
to use old-fashioned methods when you can have an 
abundance of bright electric light and enjoy city comforts 
at no greater cost than that of the oil, wicks and chimneys 
of the dirty, smoky lamps, which are a constant fire 
menace—and save all the cleaning, which is a lot of work ? 

You can actually get double the power service from 
your gasoline engine by harnessing it to a Bissell Electrical 
Lighting and Power Plant and, by distributing the power to 
individual motors, keep the separator, feed grinder, wood- 
saw, churn, pump, grindstone, washing machine, sewing 
machine, etc., where each can be used to best advantage. 

Your own engine can be used without lessening its 
efficiency for other work — saving you just that much in cost of 
installation. Bissell Plants are so simple that anyone can 
install or operate them — and they last a lifetime. Write to- 
day for literature — you will! be surprised to find out how very 
little it really costs to have Bissell Electric Light and Power 
always at your command. 


The F. Bissell Co., Dept. C, Toledo, O. 


LIGHT AS DAY 


A BETTER LIGHT from any kerosene (coal oil) lamp or lantern 
than from electricity or gas. Our WHITE FLAME SMOKELESS 
BURNER scientifically GASIFIES the oil, CONSUMES the carbon 
and develops a brilliant, white, 52 candle power light, NEVER 
SMOKES. Safe and reliable. NO MANTLETO BREAK. Satisfies 
every AGENTS WANTED §arn $6.00 to $20.00 daily 

user. This good light in demand 
everywhere. Sells on sight. Sample, postpaid, 36 cents, stamps 
or coin, 3 for $1.00. MONEY BACK IF NOT AS REPRESENTED 


“G-C” LIGHT CO., 505 Baldwin Block, INDIANAPOLIS, IND- 


‘TRIUMPH STAND LAMP 


Store, Shop, work bench, 
ibrary, desk, or wherever a stand lamp can be used. Can be 


than 1-4 the cost to operate. e have 6 distinct lines of gaso- 
line hollow wire systems and lamps, SMALL lamps for SMALL rooms 
and LARGE lamps for LARGE rooms in most attractive styles 
at less than 1-2 the cost of gas or electricity. Our POP Catalog 
tells all about them. Get it now and decide which line you want 


BRILLIANT GAS LAMP CO. 
Dept. 1, No. 182 N. State St., CHICAGO, ILL. 


We will deliver a complete heating 
equipment at your station at factory 
prices and wait for our pay while you 
test it during 60 days of winter weather. 

The entire outfit must satisfy you or 
you pay nothing. Isn'tthis worth looking 
into? Could we offer such liberal terms 
if we didn’t know that the Hess Furnace 
excels in service, simplicity, efficiency, 
economy ? 

We are makers—not dealers—and will 
save you all middlemens’ profits. No room 
for more details here. Write today for free 
48-page booklet which tells all about it. 

Your name and address on a post card 
ts sufficient. 

HESS, 910 Tacoma Bidg., Chicago | 


These latest inventions represent the acme of per- 
fection in artificial lighting. 

The Instantaneous lamps require no generation and are 
operated as conveniently as electricity at 1-10 the cost. 
The ““QUICKLIT"’ system is operated as conveniertly 
as city gas, 45 damps are lit with an ordinary match. 
For further particulars and exclusive agency address 


THE NAGEL-CHASE MFG. CO. ,144 West Ohio Street, Chicago, Illinois 
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This 
Camera 


needs 
No Plates'| 


The 
PLATELESS DAYOARK 


$35 to $75 a week 


operating at Fairs, Carnivals, Picnics and other 
public gatherings. Takes Pictures Direct on 
Post Cards, no negatives, no printing, no dark- 
room, accurate, simple. A 10-year-old boy can 
successfully operate one. Takes full size post 
cards. Portraits, Groups, Views, Buildings, 
Etc. All done within the machine at the rate of 
One a Minute. Be independent, come and go 
when and where you please, be your own boss. 
The Pleteless Daydark offers this, 
our money back if not satisfied guarantee 


fully protects you. Write to-day for particulars 


Do it now and start making money. 
DAYDARK SPECIALTY CO., 1810 Cass Ave., St. Louis, Mo. 
Dominion Daydark Co., 246 Victoria St., Toronto, Canada 


A Sure—Big 
~Money Maker 


Pound of sugar makes 30 five cent packages 
delicious candy —sells like wildfire — eighth 
season — thousands used — original investment 
returned many times over first season— 


Empire Candy Floss 
Machine 


» making sure big profits everywhere POP-CORN 
—PEANUT ROASTER—ICE CREAM CONE MACHINE— 
Get catalog O. HOME ICE PLANT—sure winner. 
Catalog 100 tells about it. Agents Proposition Extraordinary. 


STEVENS MANUFACTURING AND SUPPLY CO. 


Makers and Distributors Stevens’ Pocket Lighter, Non- 
Leaking Tire Valve— Full Line Auto Accessories. 


Dept. R—1225 Wabash Ave., CHICAGO, ILL. y, 


OWN YOUR OWN 
BUSINESS 


ET us start you mow. You can make big money 
all summer. Be independent — free from worry — 
have money in bank. Get in business for yourself 

—any Man or Woman—anywhere. All or spare time — 
traveling or at home. You can make $8—$10—$20a 
day easily. Own and sponte a 
makes new kind of ice cream 
arve ne ac e — and other specialties, 
ious—as good as candy. 
People walk miles to get them — come rs vers for more and more. At 


Jast the perfect cone—the perfect = achine. Amazingly simple — easy 
to operate—tremendous protits. You make 


make money. We furnish com- 


plete instrugtions — show you 

how to kill competition—so plain that any man or woman, without 
experience can begin making money right away. Big demand for 
this new confection—Fairs, Carnivals, Church Socials, Parks, Circuses, 


in windows, on street corners, Amusements, Pavilions — wherever 
there is a crowd Hand them out right and left—nickels just pouring 
in — 4c profit each one. But LISTEN: G. Edwards, Ohio, cleared 
$17.50 in two days with one machine. 
Engle, lowa, made $75 in two days 
with three machines. Noles and 
Phillips of Nebr cleared $70 to 
$100 weekly all summer. Lots of 
men make enough in four sum- 
mer months to keep them all 
winter. Get busy today — only 
$1000 will buy complete ma- 
chine Nice easy clean work. 
Let us show you actual figures on 
what you can do. Send no money, 
but write for complete proof. Act 
quickly—the season is now at hand, 


FAIRCHILD COMPANY 
105 Nasby Bldg., TOLEDO, OHIO 


RESTRICTIONS ON GROCERS IN’ SEVEN- 
TEENTH CENTURY—Shopkeepers in the seventeenth 
century were subject to other restrictions: than those 
respecting prices. It was enacted that “any person 
using the Trade or Mystery of the Grocer should not 
either by themselves or any third party directly or _in- 
directly keep more than one shop at the same time. 

Grocers were also forbidden to sell any commodities 
except “raysons, currants, sugar, spice, sope, candle, 


GO INTO THE 
Picture Business 


ayment required to 
unexcelled machine, 
e paid easy 
for particular 


P.&W. “Sales Company 
634 D, So. Dearborn St., Chicago, Il. 


Weighs 6 lbs. 


EARN $50 a Week with the 
** Diamond-Post-Card-Gun ”’ 


A Metal Post-Card Instrument. Takes 
4 and smal! Paper-Post-Cards Direct 
on the Paper, without Plates or Films, takes 

80 Button-Photos in one minute. tomplete 
outfit to take and finish 
anc utton-Photos $2745 


only .. 


Our “Take-Quick” Box Camera 


sells with the complete outfit to take 
and finish 500 pictures including Postal- 
Mounts and pretty e mounts for 
only $15.50. a now with = of the two— they will 
lead you to success -00 and 
we collect the lance C.O.D. Circulars mailed free. 


INTERNATIONAL METAL & FERROTYPE CO. 
2223 W. 12th St., Dept. B.M. CHICAGO, ILL 


Please Mention Popular Mechanics 


AGENTS 


Noburn Aluminum Kettle Bottom 
makes it tmpossible to burn meats, truits and 
vegetables. Made of pure aluminum. Fits 
inside any kettle. Raised buttons prevent con- 
tents touching bottom. Saves its price every 
day. This isthe best household article you 


can handle. Every woman buys two or four. 
Samples (2 sizes) prepaid for 25c. Particulars 
FREE. Act on this 


THE GIER & DAIL MFG. CO. 
Dept. “G”’, Lansing, Mich. 


Make $10.00 to $20.00 per day! 
With Anyone of Our Mac hines! 
Are you looking for a good paying business this 
summer ere isachance. An investme nt of 
$12.00 for one of our Post Card Cameras will 

start you in business. This machine makes 
en direct on post cards w Sthout the use ofa 


NG MO’ y. vil illage or 
—_ viet Se nd for free catalogue describing our 
Post Card and Tintype Machines and supplies 
JAMESTOWN FERROTYPECO. 
Dept.47. 1113 S. Halsted St., Chicago, Il. 
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E HIGHWAY 


THROUGH THESE BOOK IES 


Tf you desire 

knowledge—. better position—more 
salary—iect us send you this magnif 
feent set of eyelopedias, for seven days free inspection. 
READ THIS ANNOUNCEMENT IN FULL, AND CAREFULLY—you 
eannot afford to forego the opportunity of having this splendid 


Cyclopedia of Mechanical Engineering 


(Including Modern Shop Practice) 


in your home or shop. The set consists of seven la (7x10 in.) volumes, handsomely bound Td . - 

in half-morocco; titles stamped in gold; 3,992 sana over 2,327 illustrations, diagrams, plates Mail the Coupon at Once 
formulas, et Each subject is sy tieally treated, in the most comprehensive manner — fully if you want to have these 
covering the needs of both the begt and the most advaneed workman. These volumes are compiled books for seven days FREE, 
from the standard text beoks of the AMERICAN SCHOOL OF CORRESPONDENCE (authors of which are the REMEMBER: no cost — no 
best informed men of the century, in the lines covered) and constitute a complete and easily mastered course obligation. Mail the coupon 
of home instruction. All the newest and most advanced ideas are incorporated—nothing out-of-date or obsolete. today 


Our Generous Offer to You: The regular list price of this splendid set is $35 


* time (and merely to acquaint you with the 
tion of the American School of Correspondence) we offer them at ouly $19.80 


deciding to keep the books, and §2.00 per month thereafter until paid for. And we do not ask yout 
send us one cent, before you have the books in your own home and learn for yourself that they are just 


what you want and need. We send them at our expenmse—then, after the 7 day 


n . ; otherwise I will notify you and hold the 
notify us that you do not wish to keep the books, and we will have them returned to us at our expense. books subject to your order Title not to pass until 
n’t It Worth Money to You to Know Al Abus These Things: fully paid 


Boilers, Types of Boilers, Boiler Accessories, Steam Pu 
rbine, Indicators, Valve Gears, Refrigeration, 


as Engi es, Ele- 
yators, Sheet ‘Metal Work, Practical Problems in Mensuration, Mechanical Drawing. Drafting, Room 


Organization Machine Designing. 


Another Great Offer ¥ cock sot 3 is a year's Consulting Me entitling you to 


ice of a staff of Mechanical Engin his will give you OCCUPATION . ccccccccccccccccccccsoccccscesess 
practical help in handling working problems which are Anosy specific to be taken up in detail in the Cyclopedia 
A single problem solved for you might be worth more than the first cost of EMPLOVER 
All of these (and MUCH MORE) are told you—and in such manner that YOU CAN, if you WILL, become an expert ses sees 


Automatic Cont hes. ‘The Handling 


00 — yet for a short 
methods of home instruc 
payable $2.00 upon your 


American School of Convecpendenee, Chicago, U.S.A. 


| 
ing ioe “days” exa on ond $2.00 


free examination period, $19.80 


Pop Mech. 7-12 

Tee Flaws tn Castings. NAME 
jeal Foreman, P 

e Congevaction of 


molasses, gunpowder, shot, match, tar, pitch, rozen, 
tobacco and pipes, cotton wool, cotton yarn, starch, 


Genuine French Briar 
Anti-Nicotine Pipes 


Electrically seared and need no breaking in. 
Vegetable compound nicotine cartridge. Patent 
mouthpiece; vent on top. Heavy nickel mounting 
Guaranteed not to burn out in 5 years. 

SO CENTS EACH OR THREE FOR $1 
Choice of bent or straight stem—state which in order 
ing. Satisfaction guaranteed or money refunded 
10 cartridges free with 3 pipes. 


H. MENGES, 315 Menges Building, ST. LOUIS 


blueing, rise, linseed oil, white and red lead, olives, 

prunes, figs, Spanish white alabaster, alum, almonds, 
Chronicle. 

$50. A WEEK selling our wonderful sign 

. letters for office windows, 

store fronts and glass signs. Resembles finest 

Samples free. METALLIC SIGN CO. , 406 N. Clark, CHICAGO 

THE BRAND NEW 

Nothing like it. The dirt can’t get away. Perfect 

Suction—Light Weight— Every housewife wants this 

wires, ‘‘ Ship another dozen at once. Orders rolling in."’ 

Tom Morris made $87.50 last week. You ean do as well. 

Be the first in your County. Write today for 

Exclusive territory, and free particulars. 


brimstone, lamp black and candle rushes.’’—London 
gold leaf. Easily applied. Every firm wants them. 
AGENTS Cleaner 
labor Saver. 250 per cent profit. Ralph Winters, Ohio, 
THIS IS YOUR BIG OPPORTUNITY 
B. B. SALES COMPANY, 4940 N. Western Ave., CHICAGO 


(ESTABLISHED 1842) 


Reed & Sons Pianos 


Highest Award World’s Columbian Exposition 
Now Sold Direct to You from Factory 
30 DAYS’ FREE TRIALIN YOUR HOME. Take your own time 
to pay. No payment in advance required. For free book address 


REED & SONS PIANO MFG. CO. 
Dept. J 17 Cor. Jackson Bivd. and Wabash Ave. CHICAGO 


Buy your Diamond $ 


Direct from the importer at 


The n new -w complete Basch 

Diamond Book containsin- @ 
formation that enables the Y / 
diamond investor to pur- 
chaseintelligentlyand with 
perfect safely, Illustrated 
in colors, Gives full par- 

ticulars of the Basch Plan; 
tells how we ship any 
diamond on approval at 


You 

now bay Genuine 

tant = importer 

legally guaranteed, at these 

Prices: 

1-8 carat, 3-8 cara 

1-4 carat, $17.50 caret, 
1 Carat and over, 


our expense, without de- 97.50 r 
posit or references, De- £ ———PS Carat 
scribes the Basch contract poe prices are 40 


fess than in retail 
Our enormous cash 
sales, 


all 
penses 
itor 


to buy back every dia- 
mond for Sent free 
on receipt of your name, 


L. BASCH & CO. 
Diamond Importers 


Dept.R 347, S. State St., Chicago of 


Buy Diamonds by the Carat! 


Here’s a valuable “‘tip’’ to the diamond buyer. 
buy DIAMONDS by the carat. Why do all jew-.¢ 
lers buy diamonds by the carat and yet nearly all refuse,’ 
to self on the same honest basis? Simply because they do .¢ 
not want you to know the tremendous price per carat Ad 
“eal are really asking. U&. Basch & Co. are practi- 
‘anteei: wrt 


plan also enables youto ¢ 
for any diamond on approval for your ,¢ 
inspection at our expense. Send no de- 

posit retere 


noes. 

Our Legal Guarantee is a written, a 
contract to buy back any diamond we wee? 
sell at any time for cash. It has giv-.¢ 


en us the and 


investors in every state, Full par- 9” 
inthe Basch ‘Diamond 


4| 

| = 

| 
Lifting’ Magnsts : 

Making ‘actory Work 
| 
| 
= 
Carat 
ou bo 
possible. 
Basch & Co, Dept, i347, 5. State St. Chicage 
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STEVE HARRIS, Pres. 


see this Thin-Model 17- 
Jewel Elgin. Its the latest 


AND YOU KEEP 


THIS 17 JEWELLLGIN 


We want to Send You 
this Magnificent 16 size, Thin 
‘| Model 17-Jewel Elgin, fully Ad- 
justed to Temperature, Isochro- 
nism and Three Positions, Com- 
— with fine Double StrataGold 
Case, Guaranteed 25 Years on 


30 Days Free Trial 


And if y< if you ‘don’t say t say this is the is the biggest Ep Elgin Watch 
bargain you ever saw, send it back at our expense. If you wish to keep 
Says :—Before you buy| it, the way is easy. Pay us only $3.00, and the rest in similar amounts each month. No interest 
any Watch I want you to} —no security—just common honesty among men. We want you to see for yourself that this fine 
Elgin is better than other Watches costing twice or three times as much. 


and tnost, product of the) Send for Our Free Cotert Write today for particu- 


Guaranteed 
For 25 YEARS 


pe and we will send pee 


OUR NEW FREE WATCH AND DIAMOND BOOK, also our book ¢ ed “Fac 


Write Doitnow HARRIS-GOAR CO. “Dept. 489, KANSAS CITY, MO. 


The House That Sells More Elgin Watches Than Any Other Firm in the World 


. Bunc’”’ or all 


TOBACCO HABIT BANISHED 


DR ELDER'S TOBACCO BOON BANISHES al! forms of Tobacco 
Habit in 72 to 120 hours. A positive and quick relief. A home 
treatment easy totake. Hundreds of letters from satisfied patients. 
We guarantee results in every case or refund money. Send for 
our Free Booklet giving full information. Write today, this hour. 


ELDER’S SANITARIUM, Dept. 524, ST. JOSEPH, MO. 


JOIN A BAND! 


Wwewit A Big Book Free 


which gives = lowest = age on reliable instru- 

ments, and also a wealth of information upon 

the formation and successful conduct of a band, 

This book is invaluable. Hundreds of illustrations. 
WRITE TODAY 


LYON & HEALY, 25-91 E. Adams St., Chicago 


i 


BATHTUB $1566 


Full line of Plumbing Goods, Water Works Sys- 
tems, Heating and Lighting Plants. Pumps, Wind- 
mills, Pipe & Bey Send for big Free catalog. 
MISSOURI WATER & STEAM SUPPLY CO. 
506 South 6th Street St. Joseph, Missouri 


Grow Mushrooms 


Big and Quick Profits 


Costs Littleto Starta 
Safe Business 
Increase your income $5 to $70 a 
GI week by learning mushroom cul- 
ture from biggest mushroom man 
in the world. Fourteen years’ ex- 
perience enables me to give any man 
f or woman practical instructions 
We, worth many dollars. Only spare 
time required. Can be grown in 
heds, old barns, or basements. I have started thousands 
nd will show you how Free. Thisis your opportunity ; send 

or Free Book giving particulars, how to start, etc. 


JACKSON MUSHROOM FARM | 


TO $35.00 PER DAY! 

The Latest Invention, the GLOBE PHOTO POST CARD CAMERA, makes 
photos direct on post cards without the use of a negative,in 
less than 30 seconds, automatically. It is simple, practical and 
very easy to operate. No experience in photography necessary. 
The latest invention in street tin type cameras, is on AU pomee, 
Model B. It takes pictures on plates siz 3- 
LY. It weighs only 4 1-2 pounds. Price "$15 5.00, 
for ogue describing machines and supplies. We ar: 
the manufacturers and of tin type and 
Pos card »s and supplies in the wor! 
er “THE NEW YORK FERRO TYPE “co. (INC.) 

; Delancy St., Dept. 72, New York City, U.S.A. 
we oe 1113 So. Halsted St., Chicago, Ul. 


CAUSE FOR HASTY FLIGHT—No elk have been 
seen in central Missouri since 1836. Prior to that time 
they were reasonably plentiful. They were attracted by 
the prevalence of the salt licks. Nathaniel Walker, or 
“Uncle Natty,” as he was familiarly called, a famous 


Elegant Thin Model 290 Year Watch $3. 75 


with lo long, chain for Lad 


nee to any 
agent our special oulte peice $3.75. 


Guaranteed 20 Years = 
$15.00 gold finished watch py tne expr 
Mention if_you want Ladiés’, Men's or Boys’ 


DIAMOND JEWELRY CO., AQ, 219 8. ‘Dearborn St. CHICAGO, ILL. 


=f acid test and expert examination, We 

guarantee them. See them first—then pay. 
Special Offer — 14k Tiffany ring Ict. $5.98. 

Gents ring 1 et. $6.98. 14k Stud 1 ct. $4 86. Sent 
€.0.D. for inspection. Catalog FREE, shows 
fall line. Patent ring gauge included, 10c. The 
Baroda (o., Dept. A5, Leland & Dover Sts., Chicago 


Send for Our Free, 
y Vibrator Book {iow 
Cross Electric Vibrator. This Vibrator is a 


rubbing machine which draws the blood to 
any aching part of the body to do its work. 


i] This machine rubs much better and much 
W faster than the hands, While the hands are 

i brator givesseveral thousand. Send today for 
the Free Vibrator Book. It may mean health to you. 


giving a few dozen rubs, the White Cross Vi- 
Dept- (hi 
Lindstrom-Smith Co.,218 S. Wabash Ave.,°¢P*- Chicago 


$ \\ ay 
GUARANTEED 25 YEARS 7 "10S 
a6 .8 ) 3: 
|| | 
| 
BUY YOUR PLUMEING GOODS 
| 
| | 
| 
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rLearn Trapshooting. 


“The Sport Alluring” 


for Men and Women 


Fascinating, Safe, Healthful. Second 
only to Baseball as a National Sport 


A large picture of the above scene (17"x12"), in 
8 colors, for framing, sent on receipt of 14c in 
stamps. Ask for Free Booklet No. 248 “The 
Sport Alluring,” profusely illustrated with 
picture of royalty and celebrated Americans 
Trap-shooting, and “Hints to Beginners.” 


DUPONT POWDER CO., Wilmington, Del. 


Pioneer Powder Makers of America 
Established 1802 


pioneer hunter, claims to have counted 50 elk in a herd 
on the knoll near the present Saline county courthouse. 
The bear disappeared about the year 1840, though oc- 
casionally animals of the bear tribe were afterward seen. 
Oldtime Democrats said that the Whigs scared the bear, 
deer, elk and almost every other kind of game out of 
the country in 1840 by their yelling, anvil firing and 
torchlight parades in honor of Gen. Benjamin Harrison, 
their successful candidate for president.—Seattle Post- 
Intelligencer. 


Our Immense Factory Can Save You Money 


on Stampings, Porcelain, Enameling. 
We specialize in Drawing, Stamping and 
Spinning—Aluminum, Brass, Copper, Tin 
ate, Monel Sheet, Steel and Oupror. 
Japanning in all colors, Tinning and Hot 
0! Galvanizing. Jobwork. Right Prices, Quick 
7” Delivery are insured by a modern up-to-date 
lant with a floor space of 12 acres. Let us 
Reuse with you and point out a saving. 
GEUDER, PAESCHKE, & FREY CO. 
Contract Dept. Milwaukee, Wis. 


3 YEARS TO PAY 
Meister Piano 
$5 a Price $175.00 


No cash payment down. No interest 
—no extras. Piano stool and scarf free. 


ROTHSCHILD & COMPANY 
Dept. 16 W CHICAGO, ILL. 


BIG MAIL FREE 


Your NAME PRINTED in our Mailing Direc- 

tory and sent to firms all over the world so they 

can send you FREE Samples, Catalogs, Books, 

Papers, Magazines, etc. nd 25c to cover cost 

of printing your» name and you'll receive a big 
roo 


Ingram, Va., Mar. 1, 1912. Gentlemen —I have 
~ pens reels of mail, and still they come. 

of papers ples, magazines, etc., for which “had 

often paid 10 to to Mo5e" each. R. T. James. 


Send to BIG MAIL CO., D-120 W. North Ave., CHICAGO, ILL. 


He rolls his 
own 


Here’s the greatest to- 
bacco in the world for the 
chap who makes his own cig- 
arettes. For a nickel you get 


Sixty Satisfying Cigarettes 
or Twenty Plentiful Pipefuls. 


UEEN QUALITY 


TOBACCO 


Try it—in the Big Blue Bag. It’s 
granulated—best ever—tastes fine— 
and a lot of it. 


Then you'll marry the Queen all 
right! She’s true blue. 


FREE!—Handsome Silk Art 
Kerchief—FREE! 


For the fronts of 25 Queen Quality 
Bags we'll give you free a handsome 
Silk Art Kerchief of varied colors 
and designs, beautiful for making bed 
spreads, pillow covers, kimonos, etc. 


Save the labels of the 
Big Blue Bag! 

F R Penn Tobacco Co. 
ican Tob Co. S “Queen 

A Quality’’ 
Send for FREE SAMPLE 
BAG of Queen Quality To- JerseyCity, N.J. 
bacco! LetusGIVE you Please send free of all 
a full-sized Big Blue sized sample Big Blue 
Bag. Fill in the me of Queen Quality To- 
coupon at cor- 
nerofpageand ..» 
mail to us 
TODAY! 


“Please introduce me to the Queen” 


Please Mention Popular Mechanics 
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Best WATCH on Earth 
CREDIT 


For the first time in history the great, genuine ILLINOIS 
Watch is now sold exclusively by us by mail oncredit. This 
is the greatest ublic triumph of the age—it willrevolution- 
ize the Watch oy For over 40 years the is 
Watch has been acknowledged the standard Watch worn 
by America’s great men and women, No man 
or woman should now be withouta 
famous ILLINOIS, 


Iron-Clad Guarantee 
Part for part—in accuracy, wear, 
finish, beauty, material and workman- 
ship, the ILLINOIS is superior to 
any other Watch at any price Both 

the makers and we stand back of 
this Watch with a guarantee 
that absolutely protects 
you. We are one of the 4 
largest Watch Distributors 
in the world. For over 35 
years we have sold all 
kinds of Watches, and 
honestly tell you that 
the ILLINOIS is the 
best at any price. 

NO MONEY DOWN 
The famous ILLI- 
NOIS costs you less 
than inferior makes. 
Nowhere else can you 
buy exclusively a genuine 
ILLINOIS oncredit. No 
dealer can undersell us 
even for cash. Sent on 
approval—you take no 
risk—pay as you please. HANDSOME BOOK FREE 
Our VREE, beautiful, profit-sharing book, describing the ILLINOIS 
Wate sy gre dit terms, and reproducing many handsome styles, 

awaits” you. nd name and address today 
FREDDRO ‘WATCH co., Dept. 508, Se. Louis, Mo. 


rs to The American Watch C. f St. Louis 


SLNT FREE: PA DOK: 


LOOKS LIKE A DIAMOND. 
WEARS LIKE A DIAMOND, 


A Marvelous Sm 
Synthetic Gem 


Thegreatesttriumph of 
the Oxy-Hydrogen Fur- 
nace. Will cut glass. 
Stands filing, fire and 
acid tests like a diamond 
—guaranteed to contain 
no glass, Remoh Gems 
have no paste, foil or art- 
tificial king —their 
brilliancy is guaranteed 
forever. One thirtieth 
the cost of diamonds, 
Set only in 14-karat, 
Solid Gold Mountings. 
Sent on approval—your 
money cheerfully refund- 

if not satisfactory. 

Book in Colors Free 
Write De-Luxe 
Jewel Boo! 
Remoh Jewelry Co., 


429 N, Broadway St. Louis, Mo. 


MAKE YOUR OWN SPRINGS 


the “Model Spring Winder” 


SN\h An amazing and wonderfully efficient 

httle worker that quickly turns out per- 
__4y fect compression or tension 
4 springs any size from ‘4 inch to 
| 2A 12 feet long. Uses wire from 

Bs No. 26 to 3-16 inch thick. Makes 

- ae all varieties from 1-6 to 1'4 inches in 


c| diameter. Indispensible to every 
factory, shop, garage, repair shop and 
mechanic. Attaches with thumb screw to any 
bench or table. Saves time, worry and ex- 
‘ pense. Works accurately without waste of 
™ wire. Strong and durable —practically inde- 
Any Kind of Spring Structible. Only machine of its kind. Write 
for descriptive circular, etc. 

AGENTS Make $50 to $100a week selling this marvel- 

ous invention, Everybody owning any kind 
of a machine with a spring on it, buys at sight. No competition. 

GET PARTICULARS. DON’T HESITATE. 


NATIONAL MFG. & SALES CO., 398 Huron St., TOLEDO, OHIO 


When our VACUUM CAP is used 
afew minutes daily. We accept 
no pay until you have tried the 
Cap 60 days and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hair 
Roots and starts a new healthy 
crop of hair. It stops Dandruff, 
stops the hair from falling out. 
Bought by Doctors and men who 
know that it is the only reasonable HAIR GROWER known to 
science. No Drugs Used. Write for applic ation blank, testi- 
monials, and bocklet on “HAIR,” sent sealed in “plain 
envelope, FREE. 


THE MODERN VACUUM CAP C0. 


J. 559 BARCLAY, DENVER, COLO. 


THE POPE OF MOHAMMEDANISM—Did you ever 
hear of Aga Khan? If you don’t know who he is you 
don’t know about one of the most powerful men in the 
world. The Aga Khan rules no country, not even a 
little state in his native India, but hundreds of thou- 
sands of Moslems would cut off their right hands at 
his bidding. For he is a lineal descendant of Ali, the 
nephew of Mohammed, and is the spiritual head ‘of a 
large and important section of the Mohammedans of 
Asia. He is young, handsome, olive skinned, enormously 
wealthy, and has contributed munificently to charities 


EVERYBODY’S DOING IT! 


DOING WHAT? Our New Gear Puzzle. Send for 
a sample with our catalog of 
the latest puzzles and novelties. Sent Postpaid for 10 cents. 


WONDER NOVELTY CO., Dept. I, Box 123, ST. PAUL, MINN. 


~WURLIIZE 
WE THE US. FREE 
ew Band Catalog 


Just off the press. 300 pages. Thousands of il- 

lustrations and color plates. Every musical 

instrument. Highest quality and lowest prices 

in the world. Easy payments. Write today. 
The Rudolph Wurlitzer Co. 

308 S. Wabash Ave., Chicago 101 E. 4th Ave., Cincinnati 


Selling Golden Rule Cutlery 


Transparent Handle Pocket Knives 
and Kazors with name _ and 
address, — emblems, 
etc., on handle. Every knife 
guaranteed. Full line of razors, 
strops and cutlery specialties. 
Quick sales. Big profit. Exciu- 
sive territory. Write today 
for terms and catalogue. 


We 
Want 
Wide-awake 


where. Experience 
Unnecessary We 
Teach You How. 


Gelden Rule Cutlery Co., 552 W Lake St., Dept. 188, Chicago, Ml. 
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GRAFLEX 


CAMERAS 


Graflex Cameras from $355.00 to $200.00. 


PICTURES LIKE THESE 
ARE EASY TO MAKE WITH A GRAFLEX 


The image is seen on the ground glass, full size of negative, up to the 
instant of exposure, right side up. 
There is no guess work--no estimating distances—no microscopic “finder.” 
The Graflex Focal Plane Shutter works at any speed from “time” to 1-1000 of a second. 


FOLMER & SCHWING DIVISION 


Eastman Kodak Co., Rochester, N. Y. 


n Send for our illustrated catalog. 


of every kind in India. 

Probably there is no leader of British India whose 
good will is of greater value to England. Immensely 
rich, and counting his followers by the hundred thou- 
sand, the Aga Khan stands in very high official estima- 
tion in India. His position is unparalleled, inasmuch 
as there is no more powerful potentate in the Moslem 
world, in spite of the fact that he rules no territory of 
his own. Most of the very numerous body of men who 
are ready to obey his slightest wish are wealthy, edu- 
cated and influential.—Columbus Dispatch. 


“FILL IN” 


Steel Cement 


For plugging small holes in castings, 
water pipe, gas pipe, connections, etc. 
Positively prevents leaks and is inexpen- 
sive, on account of small amount necessary 
to use. 1-lb. cans 30c lb. 5-lb. cans 25c Ib. 


New_Typewriter 


Built by a mechanical wizard. Has only 250 
parts. Other machines have 1700 to 3700 parts, 
in 


This sensational simplicity is the secret of the un 
heard-of selling price of $18. It’s built in famous 
Elliott-Fisher Billing Machine factory and sod ona 
money-back-unless-satisfied-guarant y. 26,000 in 
The Bennett $18 Portable Typewriter 
does work of high-priced ma- We can use a 
Jew more 
live agents 


76 oz. Easily carried. 
Write for catalog. 


to Install Your 


Own Plumbing and Heating Systems 


Save all cost of skilled labor. Post yourself on the new 
method. The practical Gibbons method. Every detail 
explained in my new, big book. Every home, even the 
smallest cottage can now have running water and a 
modern heating plant. My book explains how you can 
afford these comforts and luxuries. My prices and my 
i saving will astound you. Send for this valuable 

ook and get it post-paid free. 


Book Free 


My new book gives you greater buying power than your local dealer. 
It is the most valuable catalog for you ever issued. Thousands of things 
illustrated and priced. Hot water and steam heating plants, gasoline 
engines, hydraulic rams, pipes, pumps, valves, electric lighting plants, 
acetylene lighting plants, all accessories. Everything guaranteed, high 
quality at direct, rock bottom prices to you. You certainly ought to 
have this valuable book. 


Write Toda See for yourself how easy it isto make 
y improvements about your home with the 
aid of my new book. The low prices of my high quality material will 


astound you. Home owners, contractors, builders, need my wonderful 
new book. Write today. Just send your name, Itis post-paid free to you. 


M. J. GIBBONS, Dept. 5245, Dayton, 0. 
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ey Show and Name Every Part 


Six Cylinder Auto 
Showing Model Unfolded 


Series of 8 Lithographic Models 


Automobile — Locomotive — Steamship Price 
Wireless Telegraph—Steam Engine—Steam |5Oc Each 
Turbine—Gas Engine—Dynamo Set of Eight 
Size Unfolded 914 x 25 Inches $3.50 Postpaid 


The illustrations (actual photographs) convey some idea of the great amount of accurate detail 
of intricate mechanisms shown by our models. It is impossible by means of these small pictures, 
however, to show more than one set of flaps or folds turned outward, whereas, in reality, some of 
the models are composed of as many as 14 different layers each showing some part or set of parts. 


The ingenious way in which all the interrelated mechanism is thus clearly shown can only be 
appreciated by seeing and examining the models themselves. The ease with which the detail may 
be studied will be readily understood as by turning the flaps the models can be practically disassembled 
and put together again. Each part is numbered to correspond with its name found on a printed key. 


You can get more information about the construction and operation of these machines by use 
of the models than in any other way. No detail is omitted. Everything is accurate and in true 
proportion and they have the approval of the manufacturers of the machines represented. They 
are not toys in any sense but are educational in character and worth many times their cost. 


Invaluable for individual study or supplementary to school courses. 


Reduced Prices to Schools Ordering Quantities 


‘Atlantic Type 
Passenger Locomotive 
Showing Model Unfolded 


POPULAR MECHANICS BOOK DEPARTMENT 


SOLE AGENTS 318 W. WASHINGTON STREET CHICAGO 


Please Mention Popular Mechanics 


\ | 


A large number of men 
and women whom I 
have started in busi- 
ness, have earned far 

in excess of that 
amount for five and 
six weeks at a stretch. 


I am the man who is 
responsible for three- 
fourths of all the Ice Cream 
Cone business of this and 
foreign countries. I can 
start a factory for you, place you at a park, 
summer resort or with a Traveling Carnival, 
Amusement or Exhibition Company. 


Kna Mich., made $2,000 in 9 days. Fadel), Toledo, 
made $46 6.00 in six hours. Menuez, Ohio, averaged $40.00 
per day for 45 days. Bahr, Va., 
clearing over $100.00 per day. 


| also make Kotton Kandy, Pop Corn Fritter 
and other money winning machines. 


Remember This Campaign year 


and will be a record-breaker for re- 
freshments. Get in now and reap the immense rewards. 
Money every minute. I teach you the whole business, 
give you a complete set of tools and enroll you as a 
member of the Sayso Advertising Club, thus enabling 
you to make extra money. My big 128 page book, 
explaining all, sent free. Write today. Postal will do. 


A. T. DIETZ, 43 Sayso Bldg., Toledo, Ohio 


sold 15,000 cones in 4 days, 


In Borneo the bride and bridegroom sit on metal 
logs before the priest, who gives them cigars and betel 
while he blesses them. He waves above them two 
fowls bound together. The bridegroom then places the 
betel in his bride’s mouth and a cigar between her lips. 
They are married. 


Model Aeroplanes 
Standard Fittings — Supplies 
Second Edition 1912 Catalog “Ss.” 
A perfect Hand Book on Models. 


on request. 
Curtiss Hydro, (rises from the 


Eight 3 foot Flyers, all original. 
water). Langley Tandem Monoplane. Nieuport Racer, ‘very 
fast.; Wright, double chain drive. Antoinette. Bleriot. 
1000 foot ¥ hite Racer. White Flyabout. 


The White Aeroplane Co., 337 Adams Street, Brooklyn, N. Y. 


AGENTS $100. 


EVERY WEEK 


And if you are a live hustler I will gladly pay you more. I've got 
the slickest money making proposition in the country ies wic te awake 
agents. Carpenter sales 
weekly. Only Scientific Automatic fam Sharpener 
made, gives barber's stroke, beth hones and 
strops all standard razors and moh blades 
Guaranteed for life. Men buy on sight. 
$2.00 complete. 100%, profit. It means big 
money for you if you act promptly. Get 
exclusive territory NOW me today 
how to get finest and largest outfit 


« 
Secretary, The Victor Co. 679 Victor Bldg., Canton, Ohio 


FROM THREE BOX BALL ALLEYS 


says H.C. Freeman. Over $20.00 per day. Many 
make full cost first month. Start this wonderful 
business in your town now. We sell only one party 
in each locality. New model better than ever- 
makes from $25 to $75 per week. Legitimate, hon- 
orable, clean. Best people play for p aye al exer- 
cise. Automatic—no expense a. rent. Can use tent. 
Bigs success at resorts. NEW L IBERAL TRIAL 
ER. You can start with as tae, as an. . Write — 
AMERICAN BOX B: 
Van Buren 8t., Ind. 
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Send for FREE Catalog! 


showing wonderfal White Valley 
Gems in Rings ‘Ladies’ or Gentle- 


| men’s), Scarf Pins, Studs, 
Brooches, Necklaces, Cuff But- 
| tons, Lockets, Earrings —100 dif- 


Not glass, not paste, not any 
‘+ kind of imitation, but beauti- 
. ful, splendid gems. (White 
Sapphires chemically produced.) 


ferent articles and styles 


Look like finest diamonds, Will 
scratch file, and cut glass. Stand 
acid test. Famous society women 
substitute White Valley Gems for 
real diamonds —or wear the two 
together confidently 

me K. solid gold mountings. 

5-year Guaranty Certificate with 
gem. Ring measure sent with 
catalog. Will send any article in 

| book C. O. D. — express prepaid — 
subject toexamination—or by reg- 
istered mail on receipt of price, 

Money refunded if not satisfactory. 
WHITE VALLEY GEM Co. 
‘oe Saks Bldg., Indianapolis, Ind. 


000 YEARLY PROFIT Complete 


(170 pages) together with a profitable MAIL ORDER ‘a 
- orsent for ar nd, stamp to) 
Teachers or Clerks. *"SCTENC 120pp AN 
Circular free. SCLENC E INSTITU TE, P 


S A self-wringing mop. No putting 


hands into dirty water. No soiled clothes. Can use scald- 
ing water containing strong lye. Two turns of crank 
wrings out every drop of water. No talking necessary — 
just show it and take the order. Agents coining money. 
WRITE FOR FREE BOOKLET AND INFORMATION TODAY. 


THE U. S. MOP CO., 1573 Dorr Street, TOLEDO, 0. 


W.69t he St.,c 


Here’s a winner. Get busy. Wonder- 
ful invention. The Easy-Wringer. 
ae woman buys. Think of it! 


You Can NowBuy 
theWorld-F amous 


Illinois Watch 
ON CREDIT. 


If you are in the market for a watch, 
write for our watch catalog. Let us 
show you how we can save you big 
money on the World-Famous 
Illinois Watch and give you a year 
to pay for it. You have always 
heard about the Illinois Watch, 
the kind or. most railroad 
men use. We have just 

made a special deal which 
enables us to offer ex- 
traordinary low prices. 


Write for Our 


centsa 
day will pay 
for almost 
any Illinois 
Watch in our cat- 
alog, and besides, 
our prices are so low 
that everyone can now 
afford to own one of these 
grand watches. Get our 
Watch Catalog today. 
We will send any watch you want 
on approval, no obligation to buy. 
If vou like it, we will give you a year 


i to pay for it. Write a postal card today 
Big Watch "say, Send Watch 
Catalog Catalog." (227 
— , Spiegel, May, Stern Co. 

° 


3153 Wall Street, Chicago, Ill. 
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Aeronautics and Automobiling 


Aerial Navigation of To-Day 
By C. C. TURNER 


A popular account of the evolution of aeronautics. 
Cloth. 327 pages. 66 illustrations. 
Price $1.50. Postage 12c extra. 


Aeroplane Designing for Amateurs 
By VICTOR LOUGHEED 
A comprehensive account of the practice of aeroplane 
designing and building and explaining the principles 
underlying flight by heavier-than-air machines. Written 
by a practical expert. 75 original drawings. Cloth. 
Pocket size, $1.00. Morocco, $1.50. Postage 7c extra. 


Vehicles of the Air 

By VICTOR LOUGHEED 
A popular exposition of modern aeronautics with work- 
ing drawings of modern types of successful aeroplanes. 
This book positively presents every known fact concern- 
ing aerial navigation. 500 pages. 270 illustrations. Cloth. 
Price $2.50. Postage 25c extra. 


Monoplanes and Biplanes; Their 
Design, Construction and Operation 


By G. C. LOENING 
A practical book setting forth and discussing the 
prevailing practices in the construction and operation 
of these machines. Cloth. 340 pages. 278 illustrations. 
Price $2.50. Postage 20c extra. 


Aerial Navigation 
By ALBERT F. ZAHM 
The latest word on aviation. The purpose of this work 
is to portray in popular terms the progress of aeronautics 
from its earliest beginning to the present perfection of 
practical air craft. Cloth. 132 illustrations. 


The following books are offered 
as among the best available on 
their respective subjects: 


Lithographic Model of an Automobile 


Shows and names every part of a latest type six cylinder 

machine. Has flaps printed in colors which may | 

turned like the pages of a book. Size unfolded 9x 25 in. 
Price 50c postpaid. 


The How and Why of the Automobile 


Tells all about a motor car—how it works—how to drive 
it and how to take care of it. 200 pages. 250 illustra- 
tions. Cloth. Price $1.00 postpaid. 


The Automobile Mechanician’s Catechism 
By C. F. SWINGLE 
Over 400 questions and answers covering every detail of 
automobile work. An invaluable helper for student and 
chauffeur. Pocket edition. Full leather. 
Price $1.25 postpaid. 


The Automobile Handbook 
By L. E. BROOKES 
A work of practical information for the use of owners, 
operators, and automobile mechanics dealing with all 
questions relating to construction, care and operation. 
650 pages. 320 illustrations. Leather. 
Price $2.00 postpaid. 


How to Run an Auto 


This work is now the accepted standard on care and 
management of motor cars, explaining the principles in 
a clear and helpful way. 608 pages. 400 illustrations. 
Cloth. Price $2.00 postpaid. 


Automobile Encyclopedia 
By A. L. DYKE 
On construction, operation, and repairing of automo- 
biles and engines, including a large number of clear 
diagrammatic charts. All prepared in a simplified 
manner. 400 pages. Illustrated. Cloth. 


7 Price $3.00. Postage 22c extra. Price $3.00. Postage 25c extra. 
0, 
ADDRESS: 
S = Popular Mechanics Book Dept. g 
318 W. Washington St. 
Chicago "4 
= 
} 
@ Z | 
_ 
Sa = \3 i| 
X = = = 39 AX 


Please Mention Popular Mechanics 


| wht, i Latest and Best Books 
| 


POPULAR MECHANICS ADVERTISING SECTION 143 


KEROSENE OIL ENGINES 


Marine— Stationary — Portable 


No Danger, Maximum Power. 
Minimum Weight. Durable, 
Reliable, Simple, Efficient. 
Operates on kerosene, gas oil, 
distillate, fuel oil, alcohol, and 
crude oil of suitable quality. 
Very economical. Not a gas- 
oline engine with a vaporizer 
or kerosene attachment. 


Write for Catalogue PM 
HATCH OIL ENGINE COMPANY 


8th Ave. and 18th St., BROOKLYN, N.Y., U.S.A. 


“Ohio” Tools 


Are correctly made 
by skilled workmen, 
and fully warranted. 
REGISTERED Ask your Dealer for 
“Ohio” Tools when buying 
Auger Bits, Screw 
Drivers, Drawing 
Knives, Chisels, 
Planes, Benches, etc. 
CATALOGUE FREE 


OHIO TOOL CO. con Ohio 


; S31 Butler Avenue, DETROIT, MICHIGAN 


Let this Spark Plug solve 
your ignition troubles 


The new principle embodied in the J-D Visible 
Gap Spark Plug enables you to locate ignition 
trouble at a single glance. Through the port in the 
porcelain—outside the motor—you see if the 
spark is jumping the gap in the central electrode. 
No more need to hunt and test and fuss. If the spark 
jumps, the plug must be fouled or car- 
buretion is faulty: if not, then trouble 
is behind in wiring or coil or batteries. 
Knurled adjusting nut allows you to 
widen or close gap. Opened, it intensifies 
spark and cleans point automatically. 
Uses minimum current, makes timing of 
engine easy, and permits regulating of 
spark in any cylinder. 


One look tells everything 


Will you test a set of these unique plugs 
at our risk? We will send you a set 
prepaid upon receipt of price (specify 
size wanted and make of car.) Back of 
every plug we will put our ironclad 
guarantee, “absolute satisfaction or 
your money back.” Your word goes. We 

make millions of plugs a year—nothing 
else—of finest materials, even importing 
our clays and other ingredients for our 
porcelain that defies heat. Price of this 
plug—just $1.00, same as any good plug. 

Will you write us today? And 


$1 .00 ask us too for our FREE book on 
ignition—a classic with motorists. 


JEFFERY-DEWITT COMPANY 


KOREA’S WILD BEASTS—The mountainous prov 
ince of North Pyongendo teems with wild beasts and 
the damage done by them annually is very great. Ac- 
cording to an official report during last year tigers 
made their appearance in the province 147 times and 
killed an ox. Leopards made 415 raids and three cattle 
and seventy-six pigs were carried away by them and 
five cattle and twenty pigs were severely injured. 
Wolves raided the province 714 times, killing two per- 
sons, two cattle and 288 pigs and severely injuring five 
cattle and thirty-nine pigs. Bears made their appearance 
seventy times and killed six persons and injured three. 
Wild boars raided the province nine times 


If you want the newest and most 
ent at 0 up-to-date ideas about Tents, Camp 
eg Outfits and Supplies, write today 

ew 


1912 book, the finest 
and most complete ever published at. ‘the lowest prices. Our book 
is full « ts every camper needs; ut our new atershed and Ms 
dew Proof Process. Enables you to bi rect from one of the largest, most 
reliable manufacturers in the country. Sup; »plying the U. S. War Dept. 

THE HETTRICK BROS, CO. 
1224 Fernwood Ave. TOLEDO, OHIO, U. 8. A. 


Model E 4 cyl., 50 H.P. T-head 


Just rigt fe or + {highs 
standard Curtiss, Bleriot, Etc. 


CR ISER. 
New Catalog DETROIT _Dept.45 


A REAL Baseball Curver 


You can be good baseball pitchers, boys, and keep the batters 
guessing if you use the wonderful Vacuum Curver — 
the only eflective curver on the market. Brand new 


invention patented May 7 A vebber va jum cup worn 
on the } and which enables you t ve the ball the 
proper twist for all curve Valuable booklet’ How 
to Play any Position in Based all’’ with instructions for all 


“pbs FREE with each one. Price 25c. Your money back 
not satisfied 


MERIDEN MFG. CO., Box 663. Dept. E. LINCOLN, NEBR. 


KEROGAS ENGINE Co, 
744 Woodbridge St., Detroit, Mich. 


brings a 4 h. p. Kerogas 
engineand a $15 Friction 

Guaranteed 
clutch pulley. forever. Free 
trial if you want it. Runs on Kero- 
sene, Gasoline, Alcohol, Distillate. 


A Lifetime Opportunity 


A revelation in agency work ; Claw | Automatic Razor Sharpener ; 
sells on sight ; 100 Per Cent Profit an All or Spare Time ; Wilson, N. 
1., sold 6 -y 30 min.; Brockway, Cal. 4. € 46 doz in 10 days; Brown, Mass... 


sells 31 first day out ; You can Equal what these men and hundreds of others 
are doing in every section. Get busy —be one of the 1000 men to start in next 
30 days in exclusive territory Only successful invention of its kind on 


jones and Strops any razor, old style or safety 
Iron-clad Guarantee cove ~ each machine — perfect, accurate, automatic. 
Phenomenal money-maker. 


WRITE TODAY — FREE TRIAL OFFER 
NEVER FAIL CO., 1378 COLTON BLDG., TOLEDO, OHIO 


SMALL ENGINES 


1-8 H. P. Steam, Gas & Gasoline, for Pro- 
UP fessional and Amateur Mechanic. 
Write for circulars. Big Catalog 


listing Mechanica and Electrical 
levices, SMALL POWER MA- 
CHINES and Individual Electric 
Light Plants, 2 to 60 Lights, 15c, 
(coin preferred). Refunded on first 
order. No free list. 


AMATEUR MECHANICS SUPPLY CO. 
Monadnock Bik... CHICAGO, ILL.. U.S. 


TOLEDO MARINE MOTORS 


“Nothing Cheap but the Price” 


3H. P.1 cylinder complete $ 65.00 
6H.P.1 84.00 
6H. P.2 125.00 
1i28.P.2 160.00 
18H. P.3 250.00 


Fully guaranteed by a responsible concern. 2 « vcle, 
2 port, 344x344 and 444x444. Send for free catalog ** C,"* 


THE UNIVERSAL MACHINE CO., Pike Ave., Bowling Green, 


ra 
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DON’T TAKE ANY CHANCES 


Buying your equipment from unknown manufacturers. Get 
the well known service JONES SERVICE and save money. 


The service and goods we give is without doubt the 

Power Users best to be had. Buy your equipment from the manu- 
facturer. For anything in the line of appliances for transmitting power— 
“Jones Service” and goods are unparalleled. No order too small for attention. 
No order too large to execute. 
“Jones Service” is Prompt Shipments, Reliable Goods, Right Prices: 
In Power Transmitting Machinery. 

Jones Service 1S Unequaled getting it—order direct from our factory. We are 


extensive manufacturers of Machine Moulded Pulleys, Gears, Hangers, Shafting, Bearings, Belting, 
Friction Clutches, Sprocket Wheels and Chain Belt. 


W. A. Jones Foundry & Machine Co., Chicago, U.S.A. 


Our Catalog A-18 shows our complete line. 


If you are not 


1% to 350 H.P. 
Gas, Gasoline, 
Oil and 
Producer Gas 
Includes all types and sizes 
to meet every engine need. 
Simple to operate — low fuel 
cost —substantial construction. Perfectly balanced, 
smooth, steady, reliable. Sales branches and stocks 
everywhere. If you expect to buy an engine our ex- 
pert will tell you what is best and cheapest for you. 


E> INTERNATIONAL GAS ENGINE CO., 
: 116 Holthoff Pl., CUDAHY, WIS. (Suburb of Milwaukee) 


$50 to $300 SAVED 


We are manufacturers, not merchants. Save dealers’, ; 
jobbers’ and catalog house profit. 10 or more men Direct 
in every township can save $50 to $300 on my High From My 
Grade Standard Gasoline Engines from 134 to 15 
H-P, price direct to you lower than dealers Factory 
or jobbers pay for similar engines in car- ry . 
load lots for spot cash. » Satisfaction 
GALLOWAY Money Back 


Write for special 
proposition to 10 
or more men. Send 
for my big BOOK FREE. 


Wo. GALLoway, Pres. 
WM. GALLOWAY CO. 
1965 Galloway Station 
WATERLOO, IOWA 


Price and quality speak for themselves 
and you are to be the sole judge Sell 
your poorest horse and buy on 


30 Days Free Trial 


3 H. P. Model A Gasoline 00 
Engine Complete $3 


ERE is Power for me that can always 
be relied upon. ‘he Colton Modern 


Engine is the most economical, sim- 
plest and most reliable Power Plant yet 
invented. Its many new improved 
patented features are most valuable 
and are not found on any other 
engine. Power is constant, speed 
regulated without stopping engine 
— adjusts itself instantly to any 


more power per vating: than any engine you 
ever saw. Send for Engine at once, 


Arthur Colton Co., Detroit: Mich. 


LEFT-HANDEDNESS INHERITED—tThe questions 
as to whether left-handedness is inherited is still doubtful, 
but Jordan has investigated seventy-eight families, deal- 
ing with 3,000 individuals, and his evidence goes to 
show that the trait passes from father to son, cites 
Knowledge. 

It is supposed that left-handedness is associated with 
the greater development of the right hemisphere of the 
brain. It is, however, important to distinguish between 


Factories, Mechanics, Shop, Laboratory or Home 


Ali ought to KNow and HAVE this 
e engine makes 
The Plunket Jr. good always. The best 
1-2 horse power high grade Gas or Gasoline En- 
ine on the market toda: IT iS SIMPLE, 
EFFICIENTAND DURABLE (equal totwo extra 
men about the place) ; is perfectly governed by 
throttling governor and a wide range of speeds 
is always at operator's command. Write now 
Today. Send for circular and prices. Free for the asking. 


J. E. PLUNKET, 1342 W. Lake Street, CHICAGO 


By means of the patent throttle you can run it as a 4 H. P. 
engine for 23 cents a day, or as a 2 H. P. for 12 cents a day. 
Many other strong points; force-feed lubrication; uniform speed; 
sight-feed fuel supply; automobile muffler; no cranking; runs 
either way; uses any fuel oil satisfactorily. And it’s Guaran- 
teed for 10 Years. Write for catalogue and 30 days’ free trial. 


WE PAY THE FREIGHT 


ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 


Runs this 6 H. P. Engine for a 
10 hour day on KEROSENE 
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overload — no cranking to start it. — wh 
| Every Colton is sold under a positive, un- {| ) anek 
qualifiec uarantee to e satisfactory 
service or money refunded. Our company se? 
has been established 27 years. Get it on 4 
j trial and compare its simple, compact con- 
struction, superior quality materials and 
high grade workmanship. You will see it 
opers ention shes ow 
3 to 12 
H. P. 
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‘orEverylurpose 


el. The WATERLOO BOY GASOLINE ENGINE 
will run all day without attention, furnish exactly 
the power you need, maintain a uniform speed and 
save you money every hour it works. Uses either 
Kerosene or Gasoline for fuel— 
equipped for both at no extra charge 
The recent award of Gold Medal at Budapest, Hungary, in open 
competition with the best engines of 
ing proof W t 1 Boy leads the or 
aterioo in Construction, Power, 
thas the Service and Durability. 
Has many important ex- 
clusive features—Speed 
Lever works like throttle 
on a locomotive; old re- 
liable fly ball governor, 
automatic feed reguia- 
tion, open jacket, starts 
easy in Winter, inter- 
changeable parts, etc. / 
Lowest in price because : oe 
made in largest quantities, 
at low manufacturing cost, 


Guaranteed 5 Years. Awarded 
Weterloo | Gasoli Gold dal, FirstPrize 
Engine Co.. at the International 
Gasoline &0il Engine Show 
Rudapest,Hungary 


5 


Simple, Reliable 
Fairbanks-Morse 
JACK JUNIOR 


The Right Engine at the Right Price 


Steady Power for 


1021 W. 3rd Ave. 


Waterloo, lowa.! Water Systems Pumping Spraying 
Grinding Churning Cream Separating 
BUFFALO Printing Washing Turning Lathe 


Band Saw Corn Sheller Air Compressor 
Get Catalog No. 449KM 


Fairbanks, Morse & Co. 
Wabash Ave. and Eldridge Place, Chicago, III. 


until you investigate Master 
DON | BUY Workman,’’a two-cylinder gasoline 
kerosene or alcohol engine, superior 
to any one-cylinder engine; revolu- 
tionizing power. Its weight and bulk are half that of single cylinder engines, with greater durability. Costs Less to Buy—Less to Run. Quickly, easily started 


Vibration practically overcome. Cheaply mounted on any wagon. It isa combination portable, stationary or traction engine. SEND FOR CATALOGUE 


THIS IS OUR FIFTY-NINTH YEAR. E TEMPLE PUMP CO., Mfrs., 442 West 15th St., CHICAGO 


Send for our large 
catalog of valuable 
infor mation on 

speed wheels, reverse gears and marine 

hardware. Everything new and up-to-date. 


Prices Right. Satisfaction Guaranteed 


Marine Engines 


** Buffalos'’ are built in sizes from 3 to 125 h. p. —all 
four cycle—for work boats, speed boats, launches 
and cruisers. They operate on gasolene or kerosene. 
“The Engine of Constant Service” 
Write for ‘‘The Buffalo Book.’’ It is free. 


BUFFALO GASOLENE MOTOR CO., 1293-1305 Niagara St., BUFFALO, N. Y. 


constitutional tendency and the result of education. Thus 
most parrots receive with the left foot, but that is be- 
cause they are ordinarily approached in feeding with 
the right hand. When the left is consistently employed 
in the feeding the parrot responds with its right foot. 


I H C Gasoline Engines 
Make and Save Most Money 


They are most dependable, simplest, most economical, 
most efficient, most durable and strongest, and they are 
adaptable to most kinds of work. I H C Gasoline Engines 
are made in all styles, 1 to 45-horse power. Write today for 


MP We carry an immense stock and can make you prompt ship- 
ments and save you money. Send for our free catalog today 


MICHIGAN WHEEL COMPANY 


the I H © catalogue, and read about the I H © engine 
that meets your needs best, 


Address, INTERNATIONAL HARVESTER COMPANY of AMERICA (Incorporated) 


»., 565 Canal Street, GRAND RAPIDS, MICHIGAN 


16 Harvester Building Chicago US A 


Try the Wonderful Columbia 
~ Kerosene Engine at our Risk 


Test it out on your own place for fifteen days. Give it the hardest engine test you can think of. Com- 
pare it with any other engine. If the Columbia doesn’t develop more power at less cost, send it back 
quick. Noconditions. We are willing to let you be the judge and jury. Kerosene (common lamp oil) 
is by far the cheapest fuel today. The price of gasoline is climbing all the time, while kerosene 
remains the same, and in the right engine it lasts longer and produces more power per gallon 
than gasoline. You get ALL the power when you use a Columbia, because it is the right engine. 
4 It isthe one really simple and perfect kerosene engine. It never bucks when you need it most. 
It is always on the job. 


Write for Particulars of Our Big Special Offer 


= We are going to double our output for next year. Wecan doit easily. It is just a matterof getting 
engine users to test the Columbia for themselves. So we are making a great special money caving 
mA offer on Columbia Kerosene Engines. This offer is liable to be withdrawn at any time; so write today for fu 

Sizes 2 to 16 H.P. particulars, for it is a money saver you would hate to miss, Free Book No. 17 full of engine facts you need to know, sent ree. 


COLUMBIA ENGINE CO., 17 Fuller St. DETROIT, MICH., U. S. A. 


Please Mention Popular Mechanics 


@ 
AIRBANKS — MORSE 
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PERFECTION MARINE ENGINE 


RIGHT 


The big 1912 line of Caille Perfection 
Marine Engines from 2 to 30 H. P. give 
dollar for dollar more real service than 
most engines costing double their price 
—Perifection service is 100% right 


Without a Rival 


For yachts, cruisers and ferry boats, a Perfection 
power plant is without a rival and simply thrives 
on hard, tough work. It works equally well in 
fresh or salt water, tidewater or stream, calm or 
storm. It embodies more refinements than any 
other engine on the market. The Igniter Equip- 
ment with the 6 H. P. and 8 H. P. insures a 
water-proof ignition and 
does away with batteries, 
coils, magneto and _ timer. 


Free Book of Engines 


Our new 1912 Engine Prompt Book is 
free for the asking —refer to it any time 
for the true and correct meaning of 
Standard Construction ; write today while 
you have the subject in mind — get book 
and refer to it, no matter what motor you 
buy. If your engine does not tally with 
this book, then you know you are not 
getting a Standard motor. 


The Perfection owner could —Y Sizes 2 to 30 H.P. 
not buy a better engine. Full Rating Guaranteed 


CAILLE PERFECTION MOTOR CO. 
1207 Caille Street DETROIT, MICH 


Stop Paying - Sr 


Marine Engine Experiments 


Reputable agents wanted to handle popular-priced 
marine engine. Absolutely guaranteed for 5 years. 

hirty days’ trial by the purchaser. Your money 

pyeet: refunded, without question, if you are not 


ly satisfied 

A sure favorite and cuick seller. Big 
returns assured. Simplicity the key- 
note of construction. 

Just the engine you have been 
looking and waiting for. Combines 
the good features of the best, with 
all the bad ones eliminated. 

Fool-proof. As near per- 
fect as anything mechanical 
can be produced. 

All sizes in stock from 2to 

h. p. Ready to ship on 24 
hours’ notice if mecessary. 

Details of the greatest sell- 
ing plan and agents’ money- 

making proposition ever offered. 

Liberal discount, specified 
territory and absolute protec- 

tion to accept agen 

Some very productive territory still 


Write today for Catalog 


COLUMBIA ENGINE COMPANY 
5 Mt. Elliott Avenue, DETROIT, MICH. 


fF. ¥. WATKINS’ SPECIAL MOTORS 


“age 3H. P. Single Cylinder . . 30 Ibs. 
6H. P. Double Cylinder. . 60 Ibs. 

’ 12H. P. Four Cylinder . . . 100 Ibs. 
Astrictly HIGH GRADE Motor that 
will give CONSTANT and EFFICIENT service, 
Especially adapted for CANOES and LIGHT 
BOATS. Aluminum base, copper water 
steel shaft, bronze 


WATKINS MOTO 


TH 
837-839 West Si Sixth CINCINNATI, 


THE RIGHT MOTOR, 
FOR YOUR BOAT 


We manufacture Two and 
Four Cycle pagince from 1% 
. P. to 60 ae ae -» from $31.50 


eo us what you 
want—if we 
have it, we will 
give you all par- 
ticulars 
oua price that wil 

meet with 
your heartiest appro- 
val—if we haven’t got 
what you want, we will 
tell youso and advise you where to get 
it. Our catalog contains information 
3 vital importance, information that 
YOU should d have—GET IT! 


STRELINGER MARINE ENGINE CO. 
171-175 Woodbridge W., Detroit, Mich, 


THE STRELINGER 


the World Gorated to with Comp te 
manufactur! 2- Outfit ready to ins 
marine ALSO 3%TO 
a big responsible concern. Write 
oe big catalog—tells and shows you all about 
hese hi igh © motors and how they are made. 


GRAY oem CO., 792 U. S. Motors Bidg., Detroit, Mich. 


ORIGIN OF THE WORD “FOOLSCAP”—Various 
explanations are given of the odd name of foolscap paper. 
Some persons have thought that it came from the habit 
of teachers in school of rolling up a sheet of the big 
paper and setting it as a fool’s cap on the head of some 
child who had not learned his lesson. But the his- 
torical facts about it appear to be quite otherwise. 

The name was given by so dignified a body as an 
English parliament. It was the so-called Rump parlia- 


Big Bargains in in Launches 


My low prices on launches have 
staggered the trade. I'll sell youa 
first-class launch with a _ simple, 
yowerful engine ready to run, forless 
than half what you pay elsewhere. 
That’s a strong statement, but a true 
one. As a naval architect I'm ina 
position to undersell all others. 

Dozens of models in all sizes ready to 
ship. Every engine is a marvel of sim- 
plicity. Only three moving parts. No 
cranking necessary inthis engine. Every 
outfit fully guaranteed. Send your name 
for special illustrated catalog, packed 
from cover to cover with money-saving 
boat and engine pointers. Address 


B. A. LENHARD 
1147 East Grand Boulevard, Detroit, Mich. 


ments—can't sink, leak, break or rust 


Write me and send 


Buy From Naval Architect 


As a special boat ly T can sell you a non-sinkable stee!] launch com- 
plete with engine for half what you pay elsowbe re. Has air-tight a 
ngine a marvel of simplicity wo- 

cycle reversible with speed controlling lever. Has only three moving parts; 
etarts ie cranking. Every launch guaranteed. Built in 18, 20, 23 and 27- 


ft. sizes. res h t_ builder wondering how I do it. 
a. my big Free Oa It's of boat in- Complete With Engine—$100 
formatien you ought to have. (= Rs. -E: now! Address ED. SWINK, 316 Fischer Avenue, DETROIT, MICHIGAN 
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and shafting, stuffing box, wiring, 
etc., ready to install. 


MARINE ENGINE 


For all kinds of boats. Com- 
pact, silent, reliable, low 
running cost—a perfect two- 
cycle reversing engine. 5 
years guarantee. So simple 
a child can run it. Used 
in Government Harbor 
Service, and Chicago Po- 
lice Boats. 3, 4, 6 and 10 HP. 

—proportionaiely low priced. yond prices 
to boat builders and a 
book free. Also STATIONARY "ENGINES. 5 to 12 h.p. 
NORTHWESTERN STEEL & IRON WORKS 

746 Spring Street, Eau Claire, Wis. 


2H.P. Complete 
With all ya _including propeller 


Ready 
to 
Install 


I am a mechanical engineer and am ina 
position to sell you a good engine at a lower 
price than you can get one of the same qual- 
ity elsewhere. My engines have only three 
moving parts—fewer than any marine engine 
on the market. Few parts mean few “‘lay-ups”’ for § 
repairs, Simple enough for a child. Steady trol!- 
ers—speedy racers. Every part a masterpiece of 
marine engine construction. Engines guaranteed 
five years, Send your name and I'll tell you why 
and how I can sell you a first-class marine engine 
at a rock-bottom price. Address 


L. L. PLACE, 28 Wight Street, Detroit, Mich. 


Motor Boating 


Send for FREE BOOK 


Without Danger THE BALDRIDGE GEAR CO. 


682W.Grand Blvd., Detroit,Mich 


ment of Cromwell's day, which decreed that the royal 
arms, formerly appearing as a water-mark on the best 
paper, should be replaced by a court jester’s cap and bells 
in ridicule of the royal prerogative. 

Those who secured the right to sell this best English 
paper had acquired large fortunes, and when the civil 
war came in England this monopoly was one to be 
abolished. From that day to this, paper of the par- 
ticular size of this monopolistic manufacture has been 
called foolscap.—The Keystone. 


The Engine that 

$60to $50 Mastered Niagara 

The World's Standard Two-cycle Marine Motor. 

Ten sizes; one, two and three cylinders; 3 to 25 

horse power. Exclusive 1912 improvements. 

48-page Practical Treatise on Marine 
Engines free—a valuable reference book. 

THE roy MACHINE & FOUNDRY CO. 


18 Hubbard Avenue, Cleveland 
Agents in aaa Cities and Ports. 


Gg’ ES illustrations, complete specifications 
and prices of all our models, including 
Cruisers,Commercial Launches, Runabouts, 
Family Launches, Canoes, Row boats, ete. 


THE CLEVELAND AUTO BOAT MFG.CO. 
Dealers in all large cities. 1048 River Av., Cleveland 


2, 
MARINE MOTORS comp 


GUARANTEED FOR LIFE. 
| \ AGENTS WANTED. 
= Send for complete marine engine book FREE. 


AMERICAN ENGINE CO., 419 Boston St., Detroit, Mich. 


Expert Knowledge 
is the Best Tool 


for the man who drives an 
Automobile, 
Aeroplane or 


Motor Boat 
The American School’s Complete Cyclopedia of 


Automobile Engineering 


New 1912 Edition 


1,700 pages, 7x10 inches in size, with 1,500 illustrations, 
full page plates, diagrams, etc. Substantially and 
handsomely bound in half morocco, printed on extra- 
grade paper, in large, clear type — chock-full of 
detailed information, facts and figures covering the 
entire field of Aeroplanes, Automobiles, Motorcycles, 
Motor Boats, etc. 


This Complete Set Sent Free — Express Prepaid 


—the full set of four volumes— without one cent of 
expense — without obligation on your part —just mail 
us the coupon. We let you keep the books seven days, 
while you thoroughly examine them. Then-—if you do 
not want them — notify us, and back the goods come, 
at our expense. Or, if you wish to keep them, you can 
do so at the special low price of $12.80 which we are 
just now offering them at (the regular price of the set 
is $20.00). Simply send us $2.00 when writing that you 
wish to keep the books—then pay $2.00 per month 
until paid for. 

A Few Things Which These Books Inform You On 
Gasoline, Automobiles, Explosion Motors, Automobile 
Mechanisms, Electric Automobiles, Steam Amsomenies. 
Types of Automobiles, Motorcycles, Commercial \V 
hicles, Automobile Garages, Home Repairs, Latcenshile 
Driving, Motor Boats, Types of Aeroplanes, Aeronaut- 
ical Motors, Building and ‘lying an Aeroplane, Glossary 
of Automobile and Aeronautical Terms. Self Starters, 
Electric Lighting Systems, etc. 


Free with every order received before August 1, 1912 


With each set is included a year’s Consulting Membership 
entitling you to the free advice of a staff of Automobile 
Engineering Experts. This will give you practical help in 
handling working prob lems which are top specific to be taken 
up in detail in the cyclopedias. There wil be no limit to this 
service. A_ single problem solved for you might be worth 
more than first cost of the books. 


FREE EXAMINATION COUPON 


American School of Correspondence 
Chicago, U.S. A. 


Please send set of Automobile Engine ering for 7 days’ free 


examination. 1 will send $2.00 within 7 days and $2.00 a m« onth until I 
have re $12.80, or notify you to r= for the books. 

until fully paid. 

ADDRESS. 


OCCUPATION ° 
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A Measured Mile in Three Minutes FLAT 


For small hydroplanes and Hand V bottom boats, a Waterman Motor 
is just the thing. One of our customers has just launched an 18-footer, 
equipped with our B-2 (only 10 to 12 horsepower) and on the trial 
trip went over a measured mile in three minutes flat. 


There is a Waterman Marine Motor for 
every purpose—guaranteed for life. Light— 
the strong—dependable—smooth-running. 


/ A The Porto—Two in One— 


makes a motor boat of any boat in 5 minutes, and also 
makes good ashore, running any machine requiring two 
horsepower or less. 


Waterman Speed Motors 


: are made with aluminum crank cases, copper waterjackets /) 

bp tage P and all other high grade features. Don’t fail to write for £9 
only 146 » 10-12 H. P. catalog today. Our concise, fully illustrated book of marine 
engine values will be mailed on request, FREE. Send for it NOW. 


WATERMAN MARINE MOTOR CO., 1507 Fort St., West, DETROIT, MICH. 
Mr. Olds’ finest creation—his FAREWELL 


REO THE FI CAR—with center Cane-Handle Control. 
R. M. Owen & Co., General Sales Agent for 
REO MOTOR CAR CO., LANSING, MICH. 


—> =o 1 Am Yours for $1950 
try me for 10 days 

This is our 1-2 
Engine fully equipped. ies, 
Switch, Coil, Plug. Gasoline 
Tank. ising va ve all ready to run. 
Fully Guarantee urn if net 

ry and od. 
Washing Machines, Cream 


B-2 


Get This Power Boat at Maker’s Prices 
BUY DIRECT FROM MANUFACTURER AND SAVE DEALERS’ PROFITS 
This Toppan Power 
Dory as illustrated 
above is made of 
best guaranteed ma- 
terials and is the 


world. Sate and reliable--used by U.S. Government in all Frome Mn =f Send 4c 
e. Ask for prices and facts about Toppan Reversible Mo- 


dory, saving exactly’ ALF, as Al 
FREE KNOCK-DOWN Boat QUOTATIONS. 3 Haverhill St. WOSTON , MASS. 


BAY STATE MOTORS 


‘*Perfect Simplicity’? and ‘‘Simple Perfection’’ are the results, 


embodied in these Motors, of 15 years devoted to the developing 
ot these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 


able price. Write for cataJog, stating size and type (2 or 
4 cycle) of motor wanted. We also furnish castings for 


tod these motors 
fer Bi as BAY STATE MOTOR WORKS 
~ Successor to 
Illustrated A. J. HOULE MOTOR WORKS 


_ WP _580 South East Street, HOLYOKE, MASS. 

An English missionary has published a book about the 
natives of Africa in which he makes the startling state- 
ment that the compulsory wearing of clothes by people 
not accustomed to them is of doubtful good as it gives 
an excuse for the development of self consciousness and 
self importance. 


Our original construction allows 
a person of ordinary intelligence 


but without knowledge of tools 
> Ss to build from our knock-downs 
a in an incredible short time the 


FOR THE FARM, SHOP 


Fastest t fastest and most seaworthy type 
AND COUNTRY HOME for Horse ots a of boat yet designed, thereby 
Complete ready to run—fuel tank in base —water Power thon 


uch a boat. Something new in 
steam bending difficult fitting. or stacina moulds 


will pay y hether 
are i boat, k or patte: 
CONSTRUCTION COMPANY, “BATH, ME. 
HOMER, 256 State St., Boston, New Eng. Sales Agt. 


On Honor - 


116 MILES UP THE RAPIDS IN 3 HOURS#' 


“With yes horsepower, 2-cylinder motor in my 16-foot boat, I 
made 16 miles the worst rapids in Mississippi River in 
three hours on about two-third speed.”—F. M. Bacon, 2706 Teck 
St., Fort Madison, Iowa. 


L. A. Marine Motors are Sold on 30 Days , (SL 


cooled —wonderful economy, uses Kerosene or 
—12 sizes, 1% to 36 H.P. 30 DAYS TR 


GRAY MOTOR CO., 732 U.S. Motor Bldg., 


Lal Trial—They Always Make Good 

No outdoor sport can equal motor boating if you have a Lockwood Ash Motor. 
Write today for our beautiful 1912 catalog. Gives all details and specifications, 
and quotes prices that you cannot equal —quality considered — anywhere. 


LOCKWOOD ASH MOTOR CO., 108 Horton St., Jackson, Mich. 


Nothing is too much trouble for us if it means better satisfaction to one of our customers. 
Our SERVICE is as good as our engines. PROMPT SHIPMENTS GUARANTEED. 
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DIAMONDS - WATCHES ON CREDIT 


Send for These Two Books—They Are 
Absolutely FREE! Write for our handsome free catalog, 


— : * It contains over two thousand (2,000) 
beautiful illustrations of diamonds, watches. solid gold jewelry, silver- 
ware and novelties at bargain prices. Select any article desired, have 
it sent to your own home or express office—all charges prepaid. If it is entirel 
satisfactory, send one-fifth the purchase price and keep it; balance in eight povne: | 
monthly amounts. We are offering great bargains in ladies’ and men’s watches, 

Our Blue Book, which teils ‘‘How Easy You Can Wear a Diamond or Watch 

by the Loftis System,”’ answers every question that a person could ask about 

os our liberal credit plan or concerning the purchase of diamonds, watches and 

e jewelry on credit. It is beautifully embossed in blue and gold and is worth 
5 its weight in gold to anyone interested in our line. 


ule -. Ray of these books will be sent to you absolutely free upon request. 


LOFTIS BROS. & CO. 


THE OLD RELIABLE, ORIGINAL Diamond and Watch Credit House CHIC) SEN ATATE gr 
Dept. 8894 100 to 108 N. State Street, CHICAGO, ILi. USA 
Branch Stores: Pittsburgh, Pa., and St. Louis, Mo 


Here’s the easiest, quickest money you ever 
, heard of. Just send nz 
will ship—express prepai 
of Samples and Color Plates, showing over 100 
correct and latest styles in Men’s Made-to-Measure 
Clothing; also special offer of a free suit to you. 
back you to win, no money or experience necessary. 
Best Tailoring On Earth 
Appeals to every thinking man. 
Suits and Top Coats, $9.50 up; 
Pants, $2.50 up. Perfect work 
guaranteed or money back. Special 
confidential inside wholesale prices 
and guarantee you can undersell all 
others. You coin money with our 
. We put you in big paying 
ness and take all risk, show 
you how and give you exclusive 
territory. Most liberal attract- 
ive offer ever made, bar none! 
Your one best_ chance. Keep 
this private and write us today. 
ELK TAILORING CO. 
Jackson Bivd., Chicago 


FREEC 


The Baldwin Camp Lamp 


Gives a white penetrating light. Burns acetylene 
gas. Can be fastened to cap or belt, carried in 
hand or stood upon table. Stays lighted in the 
strongest wind—absolutely safe. No oil, soot, dirt 
or grease. For Camping, Fishing, Canoeing, Boat- 
ing, Hunting and Woodcraft. 
3°4 inches high, weighs (charged) 5 ounces. 
For sale at leading Sporting Goods and Hardware 
Dealers, or sent by mail prepaid upon receipt of price 
—Brass $1.00; highly polished nickel plate with 
hinged handles $1.50. 
Write for free booklet stating name and 
address of your dealer. 


JOHN SIMMONS CO, 
34 Franklin Street 
New York City 


52 St. Nicholas Street 
Montreal, Can. 


Diamonds on Credit 

20% Down; 10% a Month 

Every customer is protected by 

our written guarantee to refund 

his mcney if his dealer can dupli- 

cate our diamond at our price. 

Write for Illustrated Catalog No. 3. 


M. LYON & C0., vor 


| SUCCEED IN LIFE’ 


You cannot accomplish great things nor climb to 
the top of the ladder of success unless your muscu- 
lar development is given proper attention because 
that is the only way the arteries, the nerves and 
the vital organs can keep the machinery of your - 
body in working harmony. Educate yourself in 1000 guaranteed articles for the 
deep breathing and attain great strength and 
vitality by reading the wondertul book “ Intelli- motorcycle owner at rock bottom 
gence in Physical Culture” written by Lionel . 
Strongfort, the world’s strongest and most prices. 
athlete. The Strongfort system of physica . . 


culture is a revelation in health culture and body 
building. It explodes many of the weak points 

and the fallacies of other systems showing why you should know about. 
they fail and making it easy for you to accomplish ” =. 
your dreams of fame and fortune through the For dc postage, catalog will 
vitality, strength, health, strong nerves and per be mailed to 

fect poise that my method teaches. The Secret 
of Success. My original methods are effective you, 
and when you write me you will always have my ° 
personal attention. Send 4 cents for postage and Write 
secure this book ; it will start you toward health today 


and happiness today. 
MOTORCYCLE E 


LIONEL STRONGFORT 
Department P.S., Mohegan Lake, New York DSPORT 


LIONEL STRONGFORT 


Please Mention Popular Mechanics 
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Disfigurea Walls made Beautiful 


TRUS-CON 


STONEIEX 


A Liquid Cement Coating for 
Stucco, Concrete and Brick 
APPLIED WITH A BRUSH 


Uniform in color results. Absolutely 
dampproof. Prevents mould and dampness 


not chip off, crack or peel like paint. 
Becomes an inseparable part of the wall, 
sealing all pores and filling hair cracks, 
giving an artistic flat finish as hard as flint. Adds to 
external beauty and durability of buildings. 
Stone-Tex is furnished in various colors. 


Free Stone - Tex Color Card and 
Tree valuable suggestions if you 

write about your building. 
Trussed Concrete Steel Co. 
462 Trussed Concrete Bidg., Detroit, Mich. 
Dampproofings, Waterproofings, Technical Paints 


H 
Building 


4 
4 
4 
4 
4 
4 
reaching inside. Weather resisting. Does 4 
4 
4 
4 
4 
4 
4 
4 
4 


xn want anything and don't know where to find it— 
on of Information, Popular Mechanics, Chicago 


WE SELL YOU 


AT WHOLESALE 
Agents’ Price One 
AMERICAN 
Motorcycle or Bicycle 
$ gs Honest hand-made machines at factory 85 
er interested in Motorcycle or Bicycle. 5/82 


cost. Write now for catalog. Say meet 
T meric AN MOTOR CYCLE (0., 107 American Ridg., CHICAGO 


At Home—By Mail 
i) A splendid profes- 
sion 


‘oads for sig- 


by 

nal engineers. More men needed all the — to fill vacant 
Positions. You can keep present position veal learning. 

$1,800 TO PER Y 

Rapid advenceme ent from the first. Easy to Takes 
but short e today 4 free booklets. Do not 
put this Spec jal to new students. 
DEPARTMENT OF SIGNALLING, Desk 119Y. 491 Cass St.. CHICAGO 


ONLY $4.50 


For this beautiful, solid quarter- sawed oak 
table. Sold only direct from fac’ tory. Genuine 
Brooks Master-Built construction. Will last a 


table “or 
REE URNITURE. 
100 designs gent = request. a postal for 
it Topay. Addre 


Brooks Mig. Co., ane Rust Ave.,Saginaw, Mich. 


A 
75 paid RARE date 1853 quarters. 320.00" for 
‘ ASH premium on_ hundreds of 


dated before 1884 and send 
TEN cents at once for our New Illustrated Coin 
Value Book, size 4x7. It may mean your fortune. 
Cc. F. CLARKE & CO., Coin Dealers, Dept. P, LE ROY, N. Y. 


PORTRAIT AGENTS We, make the 


best Portraits 
in Chicago, and we can prove it. Frames at wholesale 
prices. Samples Free. 30 days credit. Send for our 1912 Catalog. 


ILLINOIS ART CO., 6310 Wentworth Ave., Dept. P, CHIGAGO 


Practical Applied Electricity 


By DAVID PENN MORETON, B.S., E.E. 


Associate Professor of Electrical Engineering at Armour Institute of Technology 


A book that has long been needed. It is a practical man’s talk to practical men, 
so simple, thorough and up-to-date that the untrained as well as the trained 
electrical worker or artisan can obtain a complete knowledge of the subjects treated. 
A book of handy form and convenient size, especially designed to be a practical 
working guide instead of mere theoretical discussions intended only for the student. 


Practical Applied Electricity is the outgrowth of actual work combined with classroom 
experience. 


trical Engineering at the Armour Institute of Technology, an institution foremost of its kind in the 
world. Most of the students taking the electrical course attend the evening classes, being employed 
at electrical work through the day. The problems which confront these students are embodied in 
this book—one reason for its being so practical and up-to-date. 
information, careful detailed line drawings have been made under the personal supervision of the 
In plain words—this book contains the experience of a large number of ambitious 
electrical workers, gathered together by a recognized authority on the subject. 


Regular Edition. Bound in black flexible leather. 


Engineers’ Edition. Bound in black flexible leather with protecting flap and inside pocket; also 
including 16 pages of co-ordinate blank paper for memoranda. Price $2.50 net. Postage extra 12 cents. 


450 pages, 273 special illustrations, 50 half-tones, diagrams and 
descriptions— 20 full pages of tables. 


Author. 


The author is Associate Professor of Elec- 


To illustrate this valuable 


Price $2.00 net. Postage extra 10 cents. 


Pocket size 4'4x7'; inches 


POPULAR MECHANICS BOOK DEPT., 


318 W. Washington St., CHICAGO 
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The only efficient light- 
ing system for automo- 
biles and motorcycles. 
MAKERS OF 
Prest-O-Lite 

Prest-O-Siarier 
Prest-O- Welder 


-Great Engine 


We will ship you a Schmidt's Chilled Cylin- 


der Gasoline Engine for vou to use as if it were your 


Prest-O-Liter TRe Light own for 10 fulldays. Then, if you don't want it send 

. it back at our expense.If you wish to keep it, pay as low 
Prest-O-Tire Tube as $7.50 and you can pay rest in easiest monthly pay- 
Prest-O-Tire Tanks ments. Send coupon or a postal card for all particulars. 


Prest-O-Carbon Remover We Send This Engine FREE 


Ask for Booklet on any or all of them We do this to prove that the Chilled Cylinder 
is the simplest and most economical engine ever built. { 
We want you to see for yourself that it is better than 


The Prest-O-Lite Co. any other engine that costs twice and three times as 
much. Schmidt engines are the only engines with the 

265 East South Street marvelous, powerful chilled cylinder. The engine with 
INDIANAPOLIS, IND. spark retarders The new type gasoline engine that 
has rev olutionized the gasoline engine industry. The 
only engine good enough to send out on actual free 
trial to sell itself. Your choiceof many sizes. Catalog free, 


Thirty eminent European geographers have been in- 
vited by the American Geograpaical Association to hel» 
in its unique celebration of the 60th anniversary of the 
founding of the association. The cele>ration will take 
the form of a trip across the United States during the 
course of which the geographical, ethnological and 
geological data of each section will Le studied. 


TenDays’ 
FreeTrial 


This is the | 
first genuine 
free trial ever 


offered on gas- 
oline engines 
for farm and 
shop use. No 
other manufac- 
turer has ever 
dared to make 
such a_ liberal 
offer. Do not 
put the paper 
down without 
sending the 
free coupon. 


HERE YOU ARE. 

Sharpen Your Own Razor or Safety Blades with Our 
AUTOMATIC RAZOR SHARPENER 
EASY, ACCURATE, GUARANTEED 
AUBURN SUPPLY CO., Dept. D, 7746 Peoria St., CHICAGO 


Helios Lighting Storage Battery Take a Long Time to Pay 


These sterner batteries are suitable for all If you like the engine after trying it _—-—— om eet 
experimental work They are mad ca 


out for 10 whole days you can keep it oo FREE BOOK 


voltage, and are ideal & w the follo P take a long time to pay for it on ea 
Au-omohile lighting, motor boat ligh ng wire- monthly payments. Schmidt's C ‘hilled. COUPON 
signal circuits, d for all Cylinder Gasoline Engines are abso- 4 
electrical experiment..] work. Send us 2 cents lutely guaranteed five years inevery 4 ros. = 
i 
today fur our booklet, showing how storage art. The biggest bank in Iowa Schmidt Bro 74 

batteries are applic {tothe lighting of boats, acks our $1000 challenge offer. ome 
automobiles and miniature plants Write to us promptly for partic- Dept. 119Y 

) HELIOS MANUFACTURING COMPANY, Bridesburg, Phila. ulars and we will send you @ Davenport, lowa 

sian our valuable book, * How to 


Use Power’ free, 


BE INDEPENDENT | | senmidt Bros. Co. 


4 od C vilnde or ‘on 
Iso your book J 
Don’t depend upon public service for your Schimidt Bros.” catak 
| and — power. Cet one of our Engine Works ge 
| small engines ; they are especially designed postpaid. 
for household use, and are ridiculously — 
inexpensive. 1 
1-4 and 1 H. P. engines complete $20 and $27.50 Davenport a 
| Send stamp for catalogue owa 
THE ELGIN WHEEL & ENGINE Co. 
112-114 Douglas Ave. ELGIN, ILL. 
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Auto-Electric Refrigerating Plant 
Cuts Your Ice Bills in Half 


This is a miniature refrigerating and ice-making plant and it can be attached to 
any ice box. Other sizes suitable for stores, meat shops, hotels, homes and hospitals, 
where pure, clean ice is required. 
with a refrigeration in 24 hours equal te that obtained by 200 Ibs. of ice, and in 
larger sizes up to three tons. 
never varying more than two degrees. 
from 10 to 50 Ibs. of icea day. Motor requires no special wiring for small machine, 
can be connected to any electric light socket. 
are made in all sizes, to fit any ice box. 


Auto-Electric Refrigerating Company 


Suite M 243, Railway Exchange 


It izsures adry cold ice box free from germs, 


It maintains an even temperature automatically, 
Small plant requires no engineer. Makes 


No unnecessary plumbing. Machines 
Write today for full particulars. 


CHICAGO, ILL. 


Made 
in One 
Month 
with a 


Long 
Popcorn 
Crispette Machine 


* I made $1500 first month in Louisiana with this same 
machine.”— H. W. Eakins. Why shouldn't you do as well? 
Field is big — profits immense. Machine easy to operate 
Popcorn Crispettes are tasty — tempting, delicious. Every- 
body likes them — everybody buys. Almost four cents profit 
on every nickel. If you follow instructions you should make 
$500 a month this summer at 


Fairs, Parks, Summer Resorts 
Carnivals, on Street Corners, Stores, Etc. 


Think how freely pleasure seekers spend money. 
a good location and big mcome is assured. 
difierence. I tell you how to succeed. 
crispettes first week It's a great business. 
propositions. Crispettes sel! for a nickel 
what there is in this proposition for you. 


W. Z. Long, 575 High St., Springfield, O. 


It rolls in like water. Get 
Start anywhere — makes no 
New man in Michigan sold 10,000 

Great fortunes are made in nickel 

Get my story. Write today. See 


TYPEWRITER 


LONG TIME PAYMENTS 
Free Trial— Agent’s Prices 


Send for a copy of our sensational book *‘ Typewriter Secrets."’ It 
will tell you how you can get a s andard typewriter at about the price 
usually asked for so-called “‘rebuilts’’ and high-grade **second-hands."’ 
How you can arrange to pay in small monthly payments—protect your- 
self by trying the typewriter first. This Syndicate has a proposition for 
you that you will be glad to accept. Do not overlook this—send for 
the book today. 


Typewriters Distributing Syndicate 
166-P. 0. No. Michigan Bivd., CHICAGO 


THE JAPANESE NAVY—The Japanese navy at pres- 
ent comprises 62 vessels, with a total displacement of 
450,566 tons. In addition 11 ships are in course of con- 
struction or contracted for, including the Kawachi and 
the Settsu, each of 20,800 tons, which are nearing com- 
pletion. <A third super-dreadnought of 30,000 tons will 
be built by 1915. Other projected naval construction 
includes four first-class cruisers of 27,500 tons, three 
third-class cruisers of 4,950 tons, a 700-ton gunboat, two 
— destroyers and one submarine.—Detroit Free 
ress. 


Operating Our Amusements 
At Parks, Fairs, Carnivals, Etc. 


Small Investment— Anyone can be suceessiul 
We build those Funny Mirror Shows, 
and have periected a new kind of mirror, 
made of metal, that has reduced the cost of 
this popular attraction 75@. Fortunes have 
been made with the ‘‘ Laughing Mirror’ 

Shows in the larger cities. Just as much chance 
to make money in the smaller places, and on a much 
smaller investment. We make the ‘“‘African and 
the trick stairway that drops the negro in the tank of water 

We make a new style Maul Striking Machine; a Baseball Poker 
Meving Water Fish Ponds, and other money-getters Catalog Free 


J. M. Naughton Amusement Co., Mayer Bldg., Peoria, III. 


Game; 


Garages, Automobile Owners, Mechanics 


The Deam Wash Gun is what you want. Economical, 
Durable Practical and Simple No Repair Shop is Complete 
without One Not only indispensable oe use by automobile 
users, but for cleaning all kinds of machinery, typewriters or 


Brush Price of Wash Gun 
25c extra (F. O. B. Chicago) 
printers’ forms, as a - fire extinguisher for auto- 
mobile service. By adding a special spray nozzle so as to handle 
the spraying compound Gat on flowers and shrubbery, the 
gun becomes indispensable for florists and nursery use. 
An attractive proposition for live agents to make big money. 


Deam & Co., Dep't P.M., 507 Great Northern Bldg., Chicago 


$500 


Your Picture in a Postal Card 
IN ONE MINUTE 

The pictures are developed, toned and finished 
in a single developing solution. No experience ‘s 
necessary. Price of machines $7.50 and $15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture machines. 
AMERICAN MINUTE PHOTO COMPANY 
Dept. Z 252, 2214 Ogden Ave., Chicago, Ilinois 
The largest manufacturers and distributers of minute 

picture machines and supplies in the world. 


BUILDING CONTRACTORS 
RAPID FLOOR 
SCRAPER 


One man does more 
than three men b 
hand. Scrapes hard or 


opapes har Pay Us When Satished 
soft wood and makes a 
finished job. 500 in use. { » Catalog Free 


Save $6 a Day 
with the 


Free Trial 


MONARCH MFG. CO., 507 Shepard Bidg., GRAND RAPIDS, MICH. 
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Get Your Canadian Home 


From the Canadian Pacific 


in Manitoba,Saskatchewan and Alberta. 
: Go where you can prosper, earn a farm 
H home in a few years—farmers have paid for 
H their farms with one crop. First prize of 
H $1000.00 for best wheat in the world was 
H awarded by American judges at the New York 
# Land Show to a western Canadian farmer. 
# Anyone can own land in Western Canada. 


|Land From $10 to 
1$30 an Acre Ten 
| YearsinWhichto Pay 


The Canadian Pacific Railway offers you the finest 
irrigated and non-irrigated land along its lines. Land 
adapted to grain growing, to poultry raising, dairy- 
ing, mixed farming, and cattle, hog, sheep and horse 
raising. Select yourown land. Decide what kind of 
farming you want to follow, and let the Canadian 
Pacific Railway put you on the road to fortune. 

To renters having sufficient farming experience 
and equi t the C dian Pacific will loan money 
for a period of ten years at 6% for the purposes of 
erecting buildings and completing the improvements 
on their newly purchased Western Canadian farms. 

Ask for our handsome illustrated books on Manitoba, 
Saskatchewan and Alberta—mention the one you wish. 
Also maps with full information free. Write today. 

G. E. Thornton, Colonization Commissioner . 
Canadian Pacific Railway 
Colonization Department 112 W. Adams St., Chicago 


FOR SALE — Town Lots in all growing towns, 
Ss Ask for information concerning industrial and 


' T's richest virgin soil is waiting for you 


business openings in all towns 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
“WHERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


Printing Paper Stock for Sale 


: A considerable quantity of flat 
At a Bargain paper stock, fine quality Egg 


Shell, India tint, 38x50-140 suitable for catalogs, etc. 
This stock was specially made to order for use in one 
of our own publications. A_ radical change requires a 
different printing stock. his paper was purchased 
before the recent advance in paper and will be sold at 
less than cost, making a real bargain for any one who 
has use for an elegant stock in Egg Shell India. 


ADDRESS 


Popular Mechanics Magazine, Chicago 


Boy 


Get This Offer 
Size 7x7 ft. 


Genuine Full Weight 
8 oz. Duck I 


Complete with poles and pins. 
Just the tent for 
” 

camping out. Large enough to 
accommodate 4 boys in great shape. 
If you are going on a camping trip you simply 
cannot afford to be without this remarkable 
tent. Only $4.95. And you can set it up in 
your back yard and sleep in it during the 
summer months. This is the greatest bargain 
ever made on a genuine 8 oz. Duck Wall Tent. 
If you don’t want to buy the tent alone, get 
two or three of your friends to go in with you. 
BOY SCOUTS THINK IT’S GREAT! 


Army Shelter Tents 


Commonly called “Dog Tents” —Made up in 


2 Sections—Complete with poles and pins. 


These are used for temporary shelter for 
troops, each soldier carrying one section and 
one pole—poles are spliced. 5 ft. 3 in. long by 
3 ft. 6 in. wide by 3 ft.9 in. center height. Just 
the kind of a tent the U. S. soldiers use when 
they are out in active service. It can be put 
up or knocked down in a minute. Every Boy 
Scout—every boy—who loves outdoor life and 
adventure should own a shelter tent. Can be 
rolled up and strapped to the back. 


“Camp Guide” FREE 


Send Post Card Today We have a remarkable 
book—a “Camp Guide” 
which tells all about camp life; how to lay out a 
camp; what to take along: what to do 
when you get there. We will send this 
great book to you absolutely FREE. 

Just send a post-card. We will send 
you a copy FREE by return mail. 


H. Channon Company 
Dept. 119Y-Randolph and 
Market Streets, Chicago, Ill. 


| | 
| 
The 
Real Wall Tent] | 
| | | 
| 
| 
| | 
| | { 
Special White Cloth Special Khaki Cloth 
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Utility Wall Board is a tough 
fibre board put together with 
two insulations of Natural Water 
Proof Asphalt, rolled under tre- 
mendous pressure into one solid 
compact sheet and surfaced on 
both sides with special moisture 


proofing — 
It is the only Wall Board 
Made Under This Scien- 
tific Moisture Proof Process 


UTILITY WALL BOARD 


takes the piace of both lath and plaster—It i is very tough and durable—It 


is easily cut with an ordinary saw and is nailed direct to the studding. It will 
not warp, or crack, or shrink—and may be decorated in any style desired. 


It is used in building the new house—and in making over the old— 
Put it on right over old and cracked plaster if you wish—The cost is less 
than lath and plaster. Write for a sample and the illustrated book. 


THE HEPPES COMPANY, 4516 Fillmore Street, Chicago, Ill. 


ROBERTS MOTO 


THE MOTORS THAT NEVER BACKFIRE SE,” 
FOR AEROPLANES FORK BOATS 


H. E. Wetziz flying at Roswell, New Mex., with This boat is making 27'4 miles per hour 


his Roberts 4-X 59 H. P. Aviation Motor 


If you are looking for a motor that will make 
flight safe and certain, you can make no mistake 
by placing your confidence in a Roberts. You can 
find only “* Boosters’’ among Roberts Motor users. 
We shall be pleased to send you unsolicited letters 
of appreciation received from many prominent 
aviators. 

Three sizes, 4 cyl. 50 H. P., 6 cyl. 75 H. P. 

6 cyl. 125 H. P. 


Our Aviation Motor Catalog 
) will be sent upon request 


with a 30 H. P. Roberts which was built in 1908! 
In this, the fifth season of service, the motor is 
still on the job and in perfect working order. 

You want your money’s worth. You want a 
motor that will make boating a real pleasure and 
not a lot of trouble. 

A Roberts will cost a little more at first but 
much less in the end. 


Twelve sizes—twenty-one models—a motor 
for every craft 


Our Marine Motor Catalog 
will be sent upon request 


1419 COLUMBUS AVE..SANDUSKY OHIO 


Please Mention Popular Mechanics 


THE ROBERTS MOTOR CO _ 


Crease your trousers in five minutes with the “NU-PANTZ” Creaser. Also presses 
. ties, creases coat sleeves, removes wrinkles, etc. Does the work just as your tailor does 
wit, by heat and pressure. Self-heated any time, any place, in three minutes. Pressure 
» exerted by spring tension, simple and easy to operate with perfect results. g 


Save Half the Expense of Being Well Dressed 


B ' One suit with the “‘NU-PANTZ” gives more real service than two without. Save two- 


thirds the usual pressing and always appear neat and well-kept. Soon repays its cost many 
times and adds hundreds of dollars to personal appearance. 

Complete aluminum outfit weighs but two pounds: 4 
Five Days Free Trial Send $3.50 for the “‘NU-PANTZ” Creaser, express paid. 
s Use it five days, if you wish to part with it we will pay return express and immediately refund your money, 


description and approval otter. RACINE CREASER CO., 5th St, Racine, Wis. 


PERFECT. Practical 700 
SPLENDID TOOLS 


Made of highly tempered steel ,hand- 
some nick keled case, size ordinary 
pocket knife, for desk, home, pocket 
or shop. No toy. A 2oth Century 
marve “needed y every man, wo- 
man or boy every waking hour 
because of its manifold uses. As- 
tonishes everybody. Made on honor. 
Sold on guarantee. »stpaid. Remit 
$1.00 TO-DAY akes an attrac- 
tive and acceptible holiday present. 


= ES SIR! That motor will do the business. 

- The Scripps has the best stuff in it that 

. Mullin’ ‘ Steel Motor Boats can be bought. It will make you a com- 

pact, strong power plant—one upon which you 

warp. Punctare- ti nd can always rely. It’s a complete, unit marine 

3 engine and gear—well designed, accurately con- 
Hunting and Fishing Boats structed and thoroughly accessible. I know 
several men who are changing to Scripps equip- 
printed. Free, postpaid. ment this year. They are wise.” 

THE W. H. MULLINS CO., 161 Franklin Street, Salem, Ohie Write for catalog describing our entire line of Complete 


Power Plants from one to six cylinders, 4 to 100 H. P. 


THE Scripps Motors are carried 
RIPP in stock in New York by 
BOWLER, HOLMES & “HECKER 
MARINE POWER PLANT 145 Liberty Street, New York City. 


The Scripps Complete Marine Power Plant. 
“ The motor that really did master Niagara” 


SCRIPPS MOTOR CO., 650 Lincoln Ave., Detroit, Mich. 


peovection TARE INSURANCE 
Pick up a nail?—just pull it out and ride ahead 
SEALO TREATMENT 
—seals punctures au- 
tomatically w pile 


you ride, Apply 
ourself! Kee “ps bait 


_,1912 Peerless Motorcycle 


== With Free Engine Idler and 


osch 
iD. with the best there is in 
\motorcycle construction--- 


4 Power, Silence. Endurance, 
jand those Wearing Qualities 
y / 80 essential ae low cost of 
weintainanc 


5 MILES FOR ONE CENT 
Agents Wanted- Liberal Discounts 


PEERLESS MOTORCYCLE CO., 179 Huntington Ave., BOSTON, MASS. 


HALL’S AUTOMATIC WHISTLE 
For MOTORCYCLES and BICYCLES 
Hall's Automatic Motorcycle and Bicycle whistle works 
easier, looks better, sounds clearer and 1s cheaper than a 
bell. Sent direct to your address, transportation charges rs 
paid, for $1.00. This latest device in motorcycle signals is If your tires have 
made of steel and brass, handsomely nickle-plated and zs re 

polished. Full directions for attaching enclosed with each Every motorist 
whistle. Guaranteed to be perfect in every respect or knows that the de- 
money refunded. Send us your order today. lave, 
H. & SPECIALTY CO., Sole Manufacturers iscom forts o 


Punctures are 
No. 19 Camfield St. NEWARK. lesa seriousthan 


the ruin of cas- 
“INSTANTO™ ings resulting 
: 
or flat, No tire 
LIGHTING maker will make 
SYSTEMS good ne 
antee if you don't 
Change from 150 C. P. to2C. P. in ajiffy. The most keep your tires 

up-to-date and complete lighting system on the pump bard 


33 
< 
° 
z= 


in writing that 
Sealo will close 
all punctures 
will retain 
roperties for 
the u!l life of the 
tuk 
Sple offer to 


orm 4 VY 


market. Just the thing for summer homes. tive rite A dealers, 
| high candle power, inverted arcs for stores, halls, etc EALO Tire Book (Free), 
Best proposition for hustling agents. Write today Contains advice of many, experts SEALO Tine co. 


i for terms and territory. Catalog free on how to get your money 8 worth 
SUPERIOR MFG. CO., 294 2nd S!., ANN ARBOR, MICH. out of your tires. 1409 MICHIGAN AVE., CeeAee, LL. 
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A NEW BOOK THAT IS NEEDED 
Power Gas te " Gas ‘Producer 


By J. C. MILLER, M. E. 


An Authentic Text Book and a Com- ; 
plete Reference Manual Covering Every P rice $1 00 


Detail’ of Installation and Operation. sent Postpaid to Any Address 


Scarcely twenty years have gone by since the Gas Producer was first 
proposed for power purposes, and in this short time its growth in use and 
in potentiality has proceeded by leaps and bounds. The new method of 

adapting the latent power in coal to man’s best use is still a mystery even 
to the well informed, because nearly all the literature on the subject has 
been written under the assumption that the reader knows as much about 

the subject as the writer. A comprehensive treatise, clear of abstruse 

Headings: technicalities, in every way authentic, yet 


1. Prod G d th 4 
“Written So You Can Understand It” 
me Oy has therefore been needed for some time. Such is the book just published. 
2 Endustctal Game The author is an authority on his subject, and he has covered it thoroughly. 
a + oe FOR THE STEAM USER FOR THE STEAM ENGINEER 
5. Types of Producers This book will enable the Steam User to | It will enable the Steam Engineer to under- 
6. Gas-Producer Fuels judge intelligently as to the economy and | stand thoroughly the working of the new 
7. Gas Producer Opera- advisability of changing from Steam to Pro- | system if the change is made, and to handle 
8. ducer operation. a plant competently and with confidence. 
Compared “POWER GAS AND THE GAS PRODUCER” 
9. Reliability of Gas is published in one handsome volume of 192 pages, printed on the best quality of book paper, 
Power profusely illustrated with half-tones from photographs, diagrams, etc., and durably Soond 
10. Gas ont Steam Power | in extra cloth. 
1L. Gas Prefucer Install- 
inex POPULAR MECHANICS BOOK DEPT., Pubiishers 
18 a ashington St., CHICAGO 


Two Significant 


A Valuable New Book on an Important Trade 
Opinions: 


“I think the book is the 
best I ever saw for the price.”’ 
EpDWIN_SLUYTER, Construc- 
tion Engineer, Burroughs 
Adding Machine Co., Detroit. 
By G. H. WILLARD 
. = 7 . able book and should be in 
With Additional Chapters on Core-Making and Molding the hands of all'men engaged 
in this line of business.”’ 
E. W. CLARKE, Wilmington 
“WRITTEN SO YOU CAN UNDERSTAND IT” Malleable Iron Co., Wilming- 


ton, Delaware. 


A book for the man who does the work. Written by a practical pattern- 
maker of many years’ experience. Gets right down to business in the 224 PAGES 312 ILLUSTRATIONS 
first chapter and keeps it up throughout the book. Full of kinks and CLOTH 
actual working information. Profusely illustrated. COVER 


Chapter Headings 

t Pattern-Making asa Trade. II. The Tools. III. Woods. IV. Joints. 

Turning. VI. Turning (Continued). VII. Turning (Continued). 
Vin Turning (Concluded). IX. The Circular Saw. X. The Circular 
Saw (Continued). XI. Machine Tools. XII. Machine Tools (Con- 
tinued). XIII. Simple Patterns. XIV. Simple Patterns (Continued). 
XV. Simple Patterns (Concluded). XVI. Crooked Patterns. XVII. Large 
Pattern Work. XVIII. Large Pattern Work (Continued.) XIX. Crosshead 
Guide Patterns. XX. Sweep Work. XXI. Pipe Work. XXII. Stove Pattern 
Work. XXIII. Molding— achine Work. XXIV. Molding Pattern Work. 


Part II—Core-Making and Molding 


Chapter I. Core Mabing, Simple and Complex. II. Principtes in Molding. 
Loam Patterns and Loam Mol 


Everyone POPS. an trade, or intending to 
learn it, should have a copy of this valuable book. Price, $1.00 Postpaid 
Published by 


POPULAR MECHANICS BOOK DEPT. 


318 W. Washington Street, CHICAGO 


192 
Pages Hj 
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Send the Free Coupon 
for New Vibrator Book 


E Just fill out the free coupon and mail to us today. 

: We will send to you absolutely free and prepaid 
the wonderful new vibrator book “Health and 
Beauty.” It tells you all about vibration, the 
greatest force in the world. The force which is 
the foundation of the universe and upon which our 
‘ very life depends. Do not delay—here is your 
opportunity to secure the greatest vibrator 
BS book ever published. Just fill out the free 
\ coupon and mail it to us today. The book will 
be sent to you absolutely free and prepaid. 
No obligations whatsoever. 


» 


All within your reach through Vibration. For 


Vibration is Life itself. It will chase away the 
years like magic. Every nerve, every fibre in your whole body 
will fairly tingle with the force of your own awakened power ! 
Stagnation simply cannot exist. You are made over—new— 
from head to foot. Your blood is sent humming along 
through every vein, artery and tiny capillary. All the pois- 
onous matters in your system are washed away. Every organ 
is put in perfect working order. Your self-confidence—your 
self-respect—are increased a hundred fold. Yes, Vibration 
will do all this and more, much more. And it is within your 
reach. You may give yourself Swedish Movement, Vibrating 
Chair Treatments, Electric Baths, Faradic or Galvanic Electric 
Treatments—just such treatments as you would have to pay 
from $2.00 to $3.00 for—yours without charge through the 
White Cross Electric Vibrator. 


Special Offer for a Limited Time 


For a short time only we are 


4 
making a remarkable Special Introductory LINDSTROM 
Offer on the White Cross Electric Vibrator, in / SMITH CO , 
order to place at least one of these splendid Deck 118Y. 
instruments in every city, town and village / aie w, 
in the country—an amazing offer to those CHICAGO, ILL. - 
who write at once—amazing discounts— 
rock-bottom prices direct if you act at once. Without any obligation at all, 
please send me, free and prepaid, 
Write Today particulars of the. Wile. Gross 
is your opportunity to get the greatest and your 
vibrator book ever published absolutely free 
and learn all about the greatest force in 
the world. Just send the free coupon or a NAME 
letter or a postal but act at once while we are making this great intro- 
ductory offer. If you write to us at once your name will be listed and 


you will be assured of getting the great introductory price. So write ADDRESS 
today—now—immediately. 


Lindstrom, Smith Co., »,, 2%%,!'%%,,.. Chicago, 11. 4 


| PS 
| 
New Life-Strength-Youth 
| 
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Aluminum Crank and Gear 
Case combined worth $96.00 
with end bearing and end 
broken out, welded strong 
and serviceable as new ata 
total cost of $7.75. 


$2538.50 worth of parts such 
as these were welded in one 
shop in one month, at a total 
cost for material and labor of 
only $249.81—a saving of 
$2288.69. 


The Road to Wealth 


means taking advantage of opportunities. The Prest-O-Welder 
means a big money-making, money-saving opportunity. 


In any factory it will quickly refund its cost and show a profit 
in the repair of broken parts and tools—saving the time in waiting 
as well as expense of new parts. 


In every town and city live mechanics and machine-shop 


owners are going to build up big paying business through this 
invaluable equipment. 


Prest-O-Welder 


is the first practical, compact, portable, oxy-acetylene 
welding outfit that turns on and off like a gas jet— 
economizing time and gas. It is no experiment—has 
proven its worth in daily use in great industrial 
institutions. 

We have a booklet filled with facts about the proven possi- 
bilities of this outfit, backed up by actual pictures of the most 
difficult jobs—telling in dollars and cents what it will do. It means 
money to you—don’t fail to get it. 

Just say—‘“‘Send me the Prest-O-Welder Information today.” 


ADDRESS 


The Prest-O-Lite Co. 


WELDING DEPARTMENT 
265 W. South St., Indianapolis, Indiana 
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Reproductions of Five Great Paintings for 25c 


I! 


This is a miniature of one of a series of FIVE Art Plates showing 
scenes of the West. The original plates are 11 x 20 inches, beautiful litho- 
graphic reproductions, in full color, of paintings by artists famous for depicting Western Life. The 
tales of the other four subjects are, “ Attack on an Emigrant Train", “ Westward Ho!", “The 
Relief Train” and “A Fight for the Overland Mail”. The Plates are designed 

for framing for Den or Living Room and carry no displa advertising. The 

complete set will be sent on receipt of 25c to any address in the U.S. or Canada. 

Advert. Dept.C ANHEUSER-BUSCH St. Louis, Mo. 

THE HOME OF BUDWEISER 


RED OR VULCAN STYLOS Perfect Non - Leakable 


1.00 


POSTPAID 
TWO SIZES, 41-4 AND 51-2 INCHES. AGENTS WANTED. 


J. C. ULLRICH & CO., 27 Thames St., NEW YORK 


| WILL START 

| earning $4 daily at home in spare 
time, silvering mirrors; no capital; 
send for free instructive booklet, 
giving plans of operation. 

j G. F. REDMOND, Dept. 306-A, POSTON, MASS. 


FRE Instruction Book and 
Wood Finishing Samples 

Here’s the best book published on artistic wood-finishing. 

Illustrated in 5 colors. If you are building tell us kinds 

of woods you will use, we’ll mail you Free Panels of those 

woods artistically treated with Johnson’s Finishes. 

sure to get this Free Instruction Book, Edition P. A. 7. 

WRITE TODAY TO 


S.C. JOHNSON & SON, Racine, Wis. 


A SUPERB WING FREE 
PIANO SHIPPED 

We will ship you for four weeks free trial, agenuine 
Wing Piano and WE PAY ALL FREIGHT. You are not 


FREE 
Complete Course of 


Wireless Instruction 
In 20 Lessons 400 Illustrations 


This course is not a gift—we owe it to you. It 
represents your discount for cash on future 


orders 

Send today 4c posta are mention ing this adv.and 
we will 2 ward full info rmation also copy of 
our 196 Page Electrical Cyelo —~ lia No. 10 con 


taining over 1,500 articles and 450 illustrations. 


THE ELECTRO IMPORTING CO. 
233a Fulton St, NEW YORK CITY 


Buy direct from us; cut out 
all middlemen's profits and 


- SAVE 25 to 40% 

OR MORE. ILLINOIS 
= WATCHES are known and used all over the world; 

standard in Railway service for over 40 years. 

SEE THIS BIG BARGAIN 


17 jewelled, inois movement, in fine 
Gold Filled case, rranted for 2 


Wonderful Offer fang ment 


ree and prepaid 
156 pages full of valuable information—also our 
rt catalog showing ne pod styles of Win; Pianos 


ion’ t fail, investigate this amazing 
offer. WRITE AT ONC 


(Est.1868) Dept.1197, Wing Bldg. 
WING & SON One of 40 CITY One of 40 Designs © if 


SENT FREE for 
$12.60 full examination 
BEFORE YOU PAY A CENT 
Many oper odels. All fully gvaren- 

n 


—— 


2to 45 H. THE WORLDS SIMPLEST Installed Oper 
for all boats ated by anyone. 
Com plete Outfits re 2ady for Rowboat or Schooner. GUARANTEED 
TWELVE YEARS building, perfecting, success with THE ONE 
TYPE. Write to Originators of VALVELESS for new “ MARINE 
_ BOOK.” a liberal Educator to all, free. 

LACKAWANNA MPG, CO., Lackawanna Bldg., Greenwich & Liberty Sts., N.Y. City 


z 


old, established. reliable concern. 
Reference: any Bank in our city, 
or ask your own banker. 

Our Illustrated CUT-RATE 
Watch Catalog FREE, write 
JOHN C. PIERIK & CO. 
No. 10 Pierik Bidg., 
Springfield, Ul. 


|| 
= 
| 
| 
| 
|| 
Illinois Standard Watches 
Now sO/d at 
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A Reproduction of a Great Ocean Liner 


Actual Size Unfolded 
14x 23 inches 


Price Postpaid, 50c | 


Other models at the same price are: 


Automobile Locomotive Steam Engine 


Gas Engine 


Steam Turbine 
Wireless Telegraph 


Showing and 
Naming 
Every Part 


The accompanyin 
illustration (actua 
photograph) conveys 
some idea of the vast 
amount of accurate de- 
tail of a big ship shown 
by our lithographic 
model. The different 
parts are shown by 
means of folds which 


may be opened, layer 
after layer, displaying 
everything in its proper 
position just as it would 
be found in the actual 
boat itself. The print- 
ing of the model in 
colors serves to bring 
out each part more dis- 
tinctly and every one is 
numbered corres- 
pond with the name 
found on the accom- 
panying key. You can 
get more information 
regarding existing con- 
ditions by studying 
this model than in 


any other way as 


POPULAR MECHANICS BOOK DEPT., Chicago 


“The How and Why of the Automobile” 


200 Pages. Bound in full cloth. 250 illustrations. Price $1.00 Prepaid. 


Did you ever talk to a 
man who came over on 
your side of the fence and 
talked WITH you and not 
AT you—who explained 
things in such a way that 
you laughed at yourself 
afterwards for not under- 
standing the subject before 
—it was really so simple? 

Do you remember the 
innumerable times you 


have said to yourself, “If I only had somebody 
here to explain things—someone who would go 
through this proposition with me until I under- 
stood it—someone who would use homely and 
familiar examples to explain things, instead of 
talking over my head by using technical terms?” 


The author realized all 
these difficulties himself, 
because he has been 
through it all. Not only 
that, but his experience as 
an instructor of a large 
motor school taught him 
the way to explain the 
various parts of a motor 
vehicle in simple language, 
so that even the boy of 
fifteen could understand 


and and appreciate them. 

Would you like to see what's inside of an auto- 
mobile engine—would you like to know the name 
of every part—be able to talk intelligently about 
it and be your own mechanic—tell your chauf- 
feur what to do—know when he is bluffing you ? 


In a word, would you like to know all about a motor car—how it works—how to 
drive it and how to take care of it? Then send for a copy of this book by Fay L. 
Faurote, B.S., (M.E.),for five years closely associated with the Experimental Department 
of a pioneer automobile factory, for two years instructor in the Detroit Motor School. 


Contents: 


ADDRESS 


Introduction — The Four-Stroke Cycle Motor—The Two-Stroke Cycle Motor— Motor Design 
— The Carburetor —Ignition— The Cooling System— The Transmisson Gear— Motor Testing. 


POPULAR MECHANICS BOOK DEPT. ***¥.,\¥piiseenseeet 
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WHY NOT BE ATNA-IZED WITH A 
TEN DOLLAR BILL 


Ten Dollars will insure you for one year under the famous 


AETNA TEN DOLLAR COMBINATION 
In extent and variety of protection with- 
out a rival. For $10 this policy pays 
$2,250.00 for death from travel or burning building 
accident 
1,250.00 for death from ordinary accident 
250.00 for death from natural causes. Paid at once 
upon receipt of certified copy of official certificate of death. 
It also pays liberally for loss of limb or sight, and pro- 
vides weekly indemnity for accidental ‘injury that results 
in total or partial disability. The payments for accidental 
loss of life, limb or sight increase each year without 
additional cost, and make a possible payment of $3.250.00. 


$3,250.00 Insurance for $10.00 


Send in the coupon to-day 


Etna Life Insurance Co. (prawer 1341) Hartford, Conn. Tear of 


Jam under 65 years of age and in good health. Tell me about AZTNA Ten Dollar Combination. 
My name, business address and occupation are written below. 


Please Mention Popular Mechanics 
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BOOKS-THAT-TELL-HOW-TO-DO-THINGS 


II One man made and sold $400.00 worth of one piece iI 


Mission Furniture, How to Make It 


IN TWO VOLUMES 
Part ONE—Plain directions with working on ond. i!lustra- 
tions for making 21 diff erent designs. 96 pages ART Two — 32 
additional designs treated in the same manner. 728 pages. 


i Artistic. Inexpensive. Easily made in the home || 


Arts-Crafts Lamps, How to Make Them 


By J. D. ADAMS 
Explicit instructions fon making 16 different beautiful lamps out 
of paper, cardboard and wood. A working drawing and illustration 
accompany each design. 96 pages. 


|| 18 beautiful designs which the amateur can easily make || 


Lamps and Shades in Metal and Art Glass 


By JOHN D. ADAMS 
Four different kinds of construction, built up—soldered—etched 
and sawn shades are treated. The designs range from ordinary 
reading lamps to pretentious chandeliers. 128 pages. 


|| Covers every essential step in wood-working || 


Wood-Working for Amateur Craftsmen 


By IRA S. GRIFFITH, A. B. 
Special chapters bring out every cut, joint and process, proper 
use and care of tools, working up of material, etc. 
125 illustrations, 128 pages. 


i| A complete handbook for art metal workers | 


Metal Work and Etching J.D. 


Gives every detail for making a great variety of useful and orna- 
mental objec ts such as book ends, desk sets, jewelry, hi nges, drawer 
pulls, paper knives, letter openers, match boxes, tie and pipe racks, 

corners, etc. 50 illustrations. 96 pages. 


|| The only book published on this interesting art } 


Metal Spinning PROF. F. D. CRAWSHAW 


A practical working manual for those who desire to spin metal as 
an art recreation or to follow this work as a trade. 
33 illustrations, 80 pages. 


|| Authorities proclaim it one of the best books on the subject || 


Electroplating HENRY REETZ 


A treatise which will not only enable the humblest beginner to 
make a start, but which gives pointers of value to even the moet 
experienced electroplater. 62 illustrations. 112 pages. 


| Any boy can construct this at a trifling cost | 


How to Make a Wireless Set 


By ARTHUR MOORE 
Explains in an understandable manner the construction of an outfit 
suitable for transmitting 4 or 5 miles. Fully illustrated. 96 pages. 


THE KINGDOM HEAT 
DUST 


B 
PROF. J. G. OGDEN 
An immensely interesting and instructive book pertaining to heat 
and its relation to modern mechanics. 50 illustrations. 128 pages. 


|| One of the most remarkable non-technical books written || 


The Kingdom of Dust ocpEN 


The author deals with this vast kingdom as: A Boundless Domain, 
The Friend of the Housewife, e Foe of the Workman, The 
Skeleton in the Closet, The Right Hand of Death, Earth’s Winding 
Sheet, Beginning and Ending of All Things Earthly. 

40 illustrations. 128 pages. 


Auniform series. Size5x7inches. Extra cloth covers, 
PRICE EACH, 50 CENTS POSTPAID 


Popular Mechanics Book Department, 318 W. Washington St., Chicago 
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The Greatest Engineering Library 
At Less Than Half-Price 


The American School’s Cyclopedia of Modern Engineering Practice is the greatest 
ever published because it is the only one covering the entire field and every phase 
of up-to-date engineering practice. This library is the combined work of over 200 
experts—every one a master of his subject—men who through study or practical 
experience, are able to give it to you in the most authoritative, and yet the most simple, 
practical and understandable form. This work contains 6,600 pages—5,000 illustra- 
tions—printed on special paper in large, clear type—bound in half red morocco, 
with gold titles and marble edges. 


Partial Table of Contents 


Boiler Ti ; Construction of Boilers; Types of Boilers; Boiler Accessories; Gas and Oil Engi Gos Prod Steam Pumps; 
The A ‘arbine; Steam Engine Indicators; Valve Gears; Locomotive Boilers and Engi Heat; try; Dynamo-Electric 
Machinery; Types of Dynamo-Electric Machinery; Management of Dynamo-Electric Machinery; vy — Central Station 
Engineering; Alternating-Current Machinery; Power Transmission; Modern Central Station Design; Direct Current Motors; Storage 
Batteries; Elements of Electricity; The Electric Current; Electrical Measurements; Electric Bell Wiring; Electric Welding Development; 

tors for T: Lines; Machine Shop Work; Pattern Making; Foundry Work; Tool Making; Forging; The Air-Brake; 
Automobiles; Mechanical Drawing; Machine Design; Drafting - Room Organization; Heating and Ventilation; Steam and Hot-Water 
Fitting; Plumbing; Refrigeration; Metallurgy; Automatic Appliances for Handling Coal and Iron Ore; Electric Lighting; Shop 
Lighting; Hewitt Mercury-Vapor Converter; Electric Wiring; Motor-Driven Shops; Electric Railways; The Single-Phase 
Electric Railway; Telephony; Automatic Telephony; Wireless Telephony; Telephone Line Protection; Quality of T: 
Service; Automatic vs. Manual Exchanges; The Electric Telegraph; Wireless Telegraphy; The Telautograph. 


The Complete Set Sent Absolutely Free—Express Prepaid 


A oft. 

The complete twelve volumes, not a sample volume, will be sent, express prepaid, for 6” Please send 


seven days’ free examination; returnable at our expense if the books do not contain r. tants Rianne 
the information you want. If you keep the books, pay $2.00 seven days 40° , Practice for 7 a, 
after receipt and then $2.00 a month until you have paid the special _,e* send $2.00 within seven days 
price of $24.80. paid $54.00, notily you and 

Another Great Free Offer 


With each set is included a year’s Consulting Membership entitling you to the free advice of 
a staff of Engineering Experts. This will give you practical help in handling working 
problems which are too specific to be taken up in detail in the Cyclopedia. A single 
problem solved for you might be worth more than the first cost of the books. 


AMERICAN SCHOOL OF CORRESPONDENCE ... 
CHICAGO, U, S. A. “ 


EMPLOVER 


Nami 


ADDRESS 


OCCUPATION, 


Please Mention Popular Mechanics 
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HIE DRAFTSMAN 


Will INSTRUCT PERSONALLY a 
limited number selected, ambitious men in 


Practical Drafting, Detailing, Designing 


Draftsmen Drawing $125-$150 Monthly 
Are NOT MADE in Schoolrooms, 
Are NOT MADE by reading books, 
Are NOT MADE by making Copies, 
Are NOT MADE at home drawing pictures 


from printed book lesson. 


LET ME TELL YOU: 


It requires actual, practical, up-to-date F 
DRAFTING-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE 
that your employer will demand of you. 


This $13.85 


DRAWING 
OUTFIT 


and Free Position. 

As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. 

i give INSTRUCTION UNTIL COMPETENT and 
© PLACED in POSITION at above Salary. 

DON’T waste TIME and MONEY trying to learn 
from books or printed “STUFF” you can only learn on 
PRACTICAL WORK which I furnish you. 


Address CHIEF DRAFTSMAN 
Div. 19, Eng’s Equip’t Co. (Inc.), Chicago 


Please Mention Popular Mechanics 
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SAVES TOOLS, 


TIME, MONEY— 
MAKES WORK 


EASIER 


tools are always in perfect edge, 


BoRING 
AT 


copper. 


SAW 
OurTrFiT 


Prove, by 30 days free trial 
how this shop grinding outfit 
saves tools, time and money. Prove how 
this outfit makes tool sharpening so easy that 
making all work 
so much easier, and enabling every workman to 
accomplish more work. Use this outfit 30 days free, then 
if you are willing to part with it, send it back at my expense. 


Dimo-Grit—" the wheel for steel”—25 times 
faster than grindstone—10 times more effi- 
cient than emery—will not draw temper 


Dimo-Grit the new artificial diamond abrasive, is a twin product of 
carborundum, but Dimo-Grit is especially suitable for steel, leaving 
the smoothest, keenest edge; cuts hardest steel as emery does soft 
It peels steel away in tiny shavings instead of wearing it away 
like grindstones or emery wheels—never glazes, no heat developed—no 
need of water cooling —no danger of drawing temper. 
African diamonds could cut steel no quicker— outwears any number of emery 
wheels and grindstones. Carborundum wheels furnished if wanted. 


Genuine South 


Luther Hummer Tool Grinder 


Foot or engine power — runs by foot power as easy 
as sewing machine—built all of steel—shaft drive 
like automobile—dust-proof ball bearings gravity lubrication 
— costs no more than cheap chain drive grinders — half a 
million Luther Grinders now in use —5 years guarantee — 
shop outfit provides for every sharpening, grinding, buffing 
and polishing need for mechanics, carpenters, and all other 
tool users. Extra attachments convert it into turning lathes, 
jig and circle saws, force teed drill, etc.— 16 extra attach- 
ments — completely equips your work shop at low cost. 


40 Page Free Book Tells the interesting story of 


artificial diamond abrasives as 
printed in McClure’s Magazine — gives valuable pointers on 
tool grinding —fully describes all attachments and outfits No 
red tape — no promises — no money needed to try this money- 
saving shop outfit free for 30 days. Return the coupon for 
full information and decide which outfit you want on 30 
days free trial. 


Luther Grinder Mfg. Co. 


909 Michigan St. 
Milwaukee, Wis. 


Return this coupon © 
for Free Trial Offer »@ COUPON 


You put yourself under no obli- 
gation by returning this coupon 

— we will tell you all about our 

Free Trial Offer, and send you ~ 
our 40 page book free. Don’t 

delay — return this coupon & 
today. Ple 


909 Michigan St. 
Milwaukee, Wis. 


send me 30 Da 
bree Tr Ofler ard 40 p. ye 
Dimo-Grit Sharp- of: © Book. Itis underst: od 
ening Stones ‘aera 


© me 
Ask your dealer for Dimo g 


Grit sharpening stones NAME 


the fastest, smoothest 

stones for steel—look for 7 
ame **Dimo-Grit"’ 

on the stones. 


WF. HALL PRINTING COMPANY, CHICAGO 


Mechanics’ 
Outfit 


14 Machines 
In One 


Guaranteed 
5 Years 
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No vagueness to this beverage— 
there’s point to it; like its arrow 


has a tang—a bright liveliness—a thirst reaching deliciousness 
that points the way directly to satisfaction and drink enjoyment. 


Delicious—Refreshing—Thirst-Quenching 


Demand the Genuine—Refuse Substitutes 


THE COCA-COLA COMPANY 
ATLANTA, GA, 
Whenever 
Our new booklet, telling of Coca-Cola vindi you see an 


Free cation at Chattanooga, for the asking. Arrow think 
of Coca-Cola. 


C 


